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~“ Problem T I , SR .
 Academic performance differences within equal ability groups e
have ‘been correlated with the way students select and use differing S

- information processing strategies. ' In fact,’ information processing .
or learning strategies mhy be more fundamental determinarits of learn-

.-ing performances than actual @bilities. Further, training in how to.
select and use more efficient techniques and strategies for selecting,
storing, manipulating and outputting info
ihg performance. Sources of information/and strategies for processing
information presently used by high and Yow ability students can be
Telated to student performance, thus identifying strategies which can
be used by the student to improve hi§<performance, These validated

, information: processing strategies cdn be used to help “imgrove student -
performance in the Air Force training system. The initial requirement.

~ « 1s based. on the needs within the Advanced Instructional System to :
identify performance facilitating strategies. .The strategies should

‘enable improved learning performance and transfer of training to the. . -~

job 'situation, .f ) : . o
. o . . ',‘ .. - ) ) . - . » . . . X i
. Approach B I : ' L

=4 . : o : . y -

.. The identifiéation;ofqeffective strategies hés'been'aCcompliShea’_‘w

~ using information gathered from a review of the educational and psy- =~ . .

chological research literature dealing with strategies, and from an .

analysis- of responses to the specially developed Learning Strategy

Inventory (see Dansereau, Long, McDonald, § Actkinson, 1975). The | .

results of research with the Inventory inditated that students could = '
" be profitably trained on four aspects of the learning process: the

-

identification of important, umfamiliar, and difficult material, the - - e

- ~application of techniques for the comprehension and retention of this
", identified material, the-efficient retrieval of this information under
appropriate .circumstances, and the effective coping with internal and
- ‘external distractiens'while these other processes are being employed.
,AM,“_;Aﬁéer these four‘a}eas of needed improvenient were identified,
specifit strategies relating to each.of these aspects were extrapo- .
lated from the educational, and psychological literature. The process

-of applying techniques for enhanced comprehension and retention was-.—— = .

*  believed to be most critical, consequently three alternative_Gomprehen-,
'sion and retention techniques or strategies were extrapolate&\(parae o
phrasing question-answering, and the use of visual imagery). Methbds
Jfor training the strategies related to the four aspects of the léarning -
process were developed and combined in ‘an integrated, training program: .

Q-

tion should enhance learn- - o




Results - S e o e

M &

" A training program 'emphas'i'z'ingv'the' questioﬁ and answer connection
technique was developed and, evaluated.  The program contains exercises

in: making understanding ratings, retrieval training, a question and

answer comnection technique and materials for use under conditions. of
 audio distraction for concentration training, This training program

was tested and found effective:  The results of the evaluation- are .
‘reported in Dansereau and others.(1975). - T

o P

Conclusions =~ = T e .
’ . : L ) r - - C- \

>
-

¥ “This tfainiaig' prbgfam,?mi:’h appfopr@aﬁé i_ri;-sertion of blank pages,’ |
- .can be used. to provide learning s{rategy training. It is further '

~ recommended that thils program be expanded by ‘including additional
reading materials selected from the projected or actual career field
~ of the potential. user: to gain the. maximum benefit. o '

\-_¢,‘§ °o
.

ot




.+ This report presents a learnlng strategy tralnlng program which
.emphasizes a connection technlque using questions and answers. The - Lo
development and evaluatior of this training program is reported in I
Dansereau, McDonald, {ong, Actkinson, Ellis,.Collins, Williams, and. - =~ =~ ", *
Evans, 1975. Research was accompllshed under Pro;)ect 1121, Advanced. e
.Technology for Air Porce Technical Tralnlng. 'Dr. Marty R. Rockway I
~was the: Pro_'ject Scientist, Dr. Gerald Deignan was the Task Scientist ~~ :
-~ intil I June’1974, and Dr Ronald Spangenberg was “the’ Task Scientist

_from.1 June 1974 to the present. Research contained in this report .

- was conducted under the provisions of Contract Number.F41609-74-C-0013 . .
 with Texas Christian University, Institute for the Study of Cognitive -
Systems, Fort Worth, Texas, 76129 Dr D0na1d F _Dansereau was the

. Pr1nc1pa1 Investlgator C S o

: Cooperatlon of Dr James Baerwald Psychology Department s
University of Texas .at Arllngton and Drs. Howard Clark and Larry Wise, -
- Texas Wesleyan College.in recruitment of’ 'student subjects was’ deeply - .~
. appreciated. The excellent combined coordination and cooperation of - :
. “the Texas Chrlstian University. Psychology Departmént Faculty, Drs.
© Virginia Jarratt and Mildred Hogstel of -the Harris School of Nursing,  ~
~ ' Dr. Jo James, Schoel of Education, Dr. W. E. Tucker, Graduate Deah- =~ = -
- .Religion, and Dr.:W. L, Reed, Dean of Undergraduate Rell,glon, in = L
. "enfouraging studerits to part1c1pate as subJects played an 1mportant Lo
" Tole 1ﬁ completlng this 'tralnlng prograni S _ L '
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- " Using Questions and Answers for Learning.is an integrated leatning .
- strategy program developed to improve.students perfoimance:in academic .

-

tasks. Four aspects of the learnihg process’ were identified and -~ - . |  ,3£¢,_;

‘selected for training. .These ate| (1) the identification of i ortant,*
difficult, and unfamiliar material, (2) the application of techniques .~
. for the comprehension and retention of the identified material, (3) -
the efficient retrieval of the infoymation under appropriate circum-
stances-and (4) the effective coping with internal and external dis- .°
tractions while the, above process: s ‘are, occurring. A training program
“for the first three aspects. is contained in this report. The fourth :
aspect which incorporates audio distractions of varying levels of ° .
~interest and loudness can be accomplished by presentirg ‘the -appropriate .’

~exercises under conditions of audio distractions. v R
: : e e R , oo S
The identification of trainablle aspects of the learnirg process

~ was accomplished by a literature r view and a. survey of commonly used
learning strategies. 'This extensiVe review of the learning strategy- -

- related educational and psychological literature is reported in
Dansereau,’ Actkinson, Long, and nald, (1974). The development
administration and analyses of responses to a two-hundred item Learning
Strategy Inventory, designed to tap students' knowledge and:use of )
various_learnipg'techﬁiques,is.repqrted in-Dansereau, Long, McDonald,
and Actkinson (1975). After the four trainable aspects were identified,
specific strategies'underlying,eachidf’these%aspectsxwerefinCorpbrated )

~into three coherent, integrated Strategy training programs. Training

.in identifying important, difficult, and unfamiliar material and-re- . .
trieval training is identical in ‘the three programs. ~However, different
connection techniques designed to enhance comprehension and retention '
of narrative materials are emphasized in the three programs. This

. report provides the training program which emphasizes the use of
. "questions and‘answers." . . . . :

-~ An informal assessment of the three training programs was con-
ducted in the context of a pilot study. A different group of students '
" was given each of. the three programs, while a- fourth group, not receiving
' -any special training, served as a control. The three programs .were .
~modified, streamlined, and improved on the basis of the pilot study

.results. U L R oL S

v A formal assessment study was then conducted (see Figure 1) to : S
- evaluate the three programs. The.results (reported,in Dansereau, @ - -
McDonald, Long, Actkinson, Ellis; Collins, Williams, and Evans, (1975))
. indicated that the performance scores following the training program
emphasizing the question/answer connection technique provided, signifi-
cantly *higher delayed recall scores tth'the scores of the control
group. . - T S 0

‘\ e : -
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. The program whlch follows con51sts of components Wthh tra1n R R
: self rating of understanding (20 minutes), information retrieval ESIE
techniques (45 minutes), and the use of questions and answers for' o
“improving comprehension and retention (135 minutes). The time for

the concentration experience with audio distractions assoc1ated o

- with these componentS‘was 55‘m1nutes.' S . -

1
.

+ - - For using this program it is recommended that blank sheets and -
‘ dupllcate test forms be inserted. at the appropriate places for stugent
~use. Further, it is strongly recommended that all aspects of the '
program be expanded by the use of material from the prOJected or .
" actual career field of the poténtial user. Spec1f1ca11y a. minimum
ofrfive additional passages should be incorporated ‘in the developiient -
- of self-rating of understandlng Information.retrieval -techniques
~ should be applied to at least two of the additional passages. .Follow-
“ing the question/answers ‘selections included in- this document’, a ol DR

~minimum of ten additional reading selections from the approprlate o ' s
- career field should be.selected to provide additional practice.’ . . .
4 . Following this training, an additional two to. four hours.may be . "

- presented under conditions of distraction by adding technical materlal
related to the users career field to the materials 1nc1udéﬁ Student
11nstruct10ns reflectlng the modlflcatlons must also be prepared " -

~ o
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/ﬁnderstandingrRatings -

o .(

'"i?y When Y°“ étUdY a tEthOOk you probably make some _ o‘\

: dec1s1ons abqut how wéll you understand each passage or’

see: 1f you have any questlons.

sectlon. For the purposes of thls tra1n1ng program, we

-
o

w0uld llke you to get some practlce in mak1ng th1s type of

-

: =
judgment formally. Flrst, consc1ously maklng understandlng
' ~

judgments may 1mprove your: ab111ty to determlne'what materlal

.

" needs further rev1ew, and second, these judgmenbs will“he
'used 1n other parts of the tra1n1ng we Wlll be. g1v1ng yom.
:What we are goxngato ask you to do is read a’ fa1rly long
;passageiand perlodlcally make uﬁderstandlng Judgments.‘ S

f_Please look at: the scale ‘on the_followmng page. ThlS is. the i?ﬁt

}scale we w1ll ask you to use.7 Your Job 1s to rate your under—‘

o e o E ',‘.'

standlng of the materlal you have read s1nce your last judg—'""»

‘ ment by choos1ng the number of the statement that best descrlbes ‘ff

.

o your leVel of understandlng. Your level of understandlng may

'fall in between two of the statements, so you can use the num—

A k-

'bers between the statements to- 1nd1cate just where 1t falls.

A e,
I’ ll glve you a: m1nute or sSO" to look over ‘the scale 1n order to

o

. __. Any Que rs!}ﬁ o
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w7 o ~*  Understanding Rating
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o Please note that the ratlng scale; statements not only

deal ‘withshow well you have understood the ‘paragraph in the

traditienal. sense but also how well you-W111 be able to.

- .remember. the -information in order to. éxplain it at some future
,time. Thus, your~rat1ng should reflect both how wéll you '
‘ understood the paragraph and how well you will be abl to

remember it. - . S oy -
o . ] R PR . . i
. . y PR . - . . . . E - a
: . o L . ) ‘“ I . .

It would be 1mp0351b1e for me to explain thlS mater1al
to azz;herulndlvmdual in: the future. .
< R _

o - o o
2 s o . o B v ,

(5) I could roughly explaln this’ mater1a1 to another'

7f5(9).;It would be very easy for me to explaln thls matergal»
- in great detail to another 1nd1v1dua1 in the future.
g *“., o = ;»j~‘ s \-V
~ @ - Al
: -‘10'hh,4[ -
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o Please remember your understanding ratings should - s

'1nc1ude not only how well you can follow the materlal as you
are readlng, ‘but also how well you .feel you will be\able to
o x'remember the materlal in *the future. If you can't follow
: what 1s belng sald or if you don t thlnk you Wlll be able to
g> ; ‘remember 1t, your ratlng should be close to (l) If'you can
! deaslly follow the materlal and would'have no trouble in remeh-

-,'berlng it your ratlng should be close to (9). If you feel your..

understandlng falls somewhere between these two extremes choose'

+ o a nnmber more towards the mlddle of the scale as your ratlng. SN

/

- You w1ll make your ratlngs in the spaces prov1ded W1th1n1

~

- the readlng materlal. After the passage you will be glven .

gsome questlons to let you know how weéll you d1d. N . T
Yeu are now ready to start your ratrngs of the materlal. : -

( R

-  Please refer. ‘back to the understandlng rat1ng scale as. often o -

. . i .

" as necessary so that your ratlngs W1lL be accurate.' You ill ‘ /

- e

AR be given lO minutes to read and rate/the passage Wthh is/ con-

Lvtalned.on Pages]2 to 15.. When you*reach Page]j please s op.

4

You-may go back and rev1ew the materlal and your ratlngJ/but

do not go beyondk?agels until I have glven ‘further instructions.

‘/
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and fitter individuals for. p
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, Fighting betweén members of the same species is
almost universal among vertebrates, from fish to man.
Caspal.ObServation-suggestE'gye reason: Animals of the
same kind, occupying the.same“niche®in nature, must compete
for the same food, the same nesting sites and ‘the same ° .
building materials. 'Fighting among.animals of the same

species therefore serves the-important function of "spacing. = .

.out" the individuals or groups in the area they occupy.

It’therqby secures for each the 'minimum territory required ‘
to support its gxistencey‘prevents‘overcrowding and promotes
the distribution of the species. Fighting also arises from

_ ) pggation.df‘the specigs. It .
is no wonder, then, that herbivores seem.to fight each other
as réadily as do carnivores, and -that nearly all groups of

* ‘competition for mates, and thzs serves, to select the stronger*.

- wertebrates, except perhaps some amphibiams, display aggres-
_sive behavior.: : - _ T

/ v S N ’ N -

Understanding .o SR T _
. . - T - = -

A complete investigation of fighting behavior must

. take account, hoWever, of another. general, observation: -

-

- Fights between individuals of the same species almost never

" end in death and rarely result in serious injury to-either .-

combatant. = Such ‘fights, in fact, are often-hidhly ritual-
jzed and more nearly resemble a tournament’ than a mortal
struggle. If this were not the case--if the loser were
killed or seriously injured--fighting would have -grave dis-
advantages for the species. -The animal that loses a fight.

is not necessarily less healthy or less viablej; it may simply
be an immature animal. that cannot. withstand the attack of

a mature one-. P T § o L : ’

- . : . - ‘ = 4

Underétanding ST _'H@.

In view of the disadvantages of serious injury to. a mem-
ber’of the species, evolution might be expected to haveiexer-
ted a strong selective pressure against aggressive behavior.
But spacing out ‘through combat was apparently too important
to permit a weakening of aggressive tendencies; in fact, :
aggressiveness seems to have been favored by natural selection.
It is in order to allow spacing .out--rather thHan death'or -~

injury--to result from fighting-that the ceremonial combat

routines have evolved. . ¢

.

b i
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InVestlgators of aggre551ve behavlor, often strongly
}btlvated by concern about aggressive 1mpulses in man,
have usually been satisfied to find its origin in the . !
life experience of the individual animal or of the social
- group. Aggr3551vene55 is said to be learned and so to°
‘be preventable by teaching or condltlonlng. A growing
body of evidencg from observations in the field and ex-
periments lﬁ the laboratory, however, poxnts to the con-
‘clusion that. this vital mode of behavior'is not"learned by

the individW4l but is. innate in the species,, like the' -
organs specially evolved for such combat in many animals. .
The ceremonial fighting routines that have developed in the
course of evolution are highly characteristic for each

3 species; .they are falthfully followed in fights between

members of the spe01es and are almost never v1olated.'

»
o

Understandlng .

. 2 L \

' / . All-out flghts between an;mals of the same spe01es

do occur, but USually in species having no weapons that
can inflict mortal injury. ‘Biting anlmals°that can kill.
or. ser;ously injure one another are usually ‘also capable'
of qulok flight. - They. may engage iy damaging fights, but
these phd when the. loser: makes a fast getaway. "They may
als Furrender," by assuming a submissive’ posture that
the winner .respécts. - Konrad Z. Lorenz of the Max Planck .
Institute for the Phy51ology of Behavior in Germany has
‘described such behavior in wolves and dogs., The fight v
begins with an exchange of bites; as sdoon as one contestant
‘begins to losel}- however, it exposes its vulnerable throat

'{ to its opponent by- turning its head: away. This act of

«

submission ‘immediately inhibits further attack by its
‘rival. A young dog often ‘'submits by throwing itsé&lf on its
oback,»exp051ng its belly.,a pet dog may assume this posture
if 1tsomaster »so much as raises his voice. Analogous o
behav1or is common in birds: a young rallvattacked by an
adulﬁ turns the back of its head--the most sensitive part
“of, 1ts body--toward the aggrESsor, which immediately stops -
peckmng. -Lorenz has pointed out that acts of submission !
play a Similar role in Lxghts ‘between men. When a wvictim .
thr,ws ‘himself defenseless at. ‘his .enemy's feet, the normal
/human being is strongly inhibited from further aggre551on.

Thls echanls%ﬂmay now have losthl s adaptive value in human
' 5$ affairs, because modern weapons can kill so quickly and from*

’

‘such long distancés that" the attacked individual has 11tt1e
op’oﬁtunlty to appeal to6.his opponent's feellngs.- :

Understandlng

o
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, MoSt'animals depend»neithef on flight nor on surrender
to avolid damaging fights. Instead they engage in a cerer’

03 i

moniali struggle, in the course of which the.contestants

measure their strength in bodily contact without harming
each other seriously. Often these contests begin with a
duel of threats—-—-posturings, movements and noises--~ . ’
designed to cow the opponent without any physical contact
at all. Sometimes this competition in bravado brings about
a decisionj. usually it is preliminary to the remainder of

the tournamént. LU e o

- > . . . N

SR quefstandiné’- X °

¢ -

~ On the lava cliffs of the Galapagos Islands a few years
ago.I observed such contests between marine iguanas (Ambly-
rhynchus cristatus), large algae-eating lizards that swarm
By the hundreds over the rocks close to shore. During

<

th'e’ breeding season each male establishes a small ‘territory’

by defending a few square ydrds of Yock on which he lives
‘with' several females: 6 If another male approaches the terr

t

»'ritq;iq}'boider;,the”ibcal,iguana responds with a "display.".

He ‘opens his mouth and nods his head, presents his flank
o his opponent and parades, stiff-legged, back and.forth, -
his apparent size enlarged by the erection of his dorsal -
crest. If this'performance does not drive the rival off,

the relsident of the territory attacks, rushing at the intru-

‘ﬁ?r Wi,hﬁhis-heaa lowered, The interloper lowers his head -

-

in tupn and the two clash, .the tops of their heads striking

&ogether.) Each tries to push the other backward. If neither

- °gives way, they pause, back off, nod at each other and try

again. ~ (In an apparent adaptation_ te this‘monVOf combat ‘.
the head of the marine iguana is.covered with horn-like ..

- scales.) The struggle ends when one of the iguanas assumes

the posture of submission, crouching on its belly. The win-

- ner thereupon stops charging and waits in the threatening,

. 9
@

stiff-legged stance until the 1oser/retreatsaa A damaging
fight is triggered only when an invader does not perform the
ceremonies that signal:a tournament; -when, for example, the -
animal is suddenly placed in ‘occupied. territory by a man, or

oo .

cresges 'angther animal's territory in precipitous flight -

. '£+om an earlier contest., On these occasions the territory
_owner attacks by biting the intruder in the nape of the’ neck.

' 'Female iguanas, on the other hand, regularly engage in dam-

%9ing fights for the scarce egg-laying sites, biting and

+ . shaking“each other vigorously. , ) :
T e .. : L L _ .

Understéndingi 3
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o The lava lizard {Tropidurus”albemérlénsis) of &hejﬂ T
. larger Galapagos Islands engages in a similar ceremonial
‘fight that begins with the rivals facing each other, nodding
their heads. Suddenly one of them rushes forward, stands
_ alongside his opponent and Tashes him with his tail-once -~ |
or:\several times, sg9 hard that the blows can Be heard sev— -
eral yards awdy. The opponent may réply with a tail-beating
of his oyn. Then the attacker turns and retreats to his '
original positioh. | The entire.procedure is repeated until
one of ,the lizards gives up and flees. P o
. : P e )

)

. . t : ’ -
o © Understy

ding S S— -

rtraud Kitzler of the-University of

een lizards_of the central European

lis may terminate in a curious manner.
ry display one lizard grasps the other's. "
|The attacked i1izard waits quietly for
‘then takes hiszturn at biting. The . .
until one lizard runs away. Often,
biter, not the bitten, that does the
‘apparently recognizes the superiority
nly by the strength of the latter's’

is unyieldingjﬁesistancetto being'biyten,ﬂ.‘}

. According to G
Vienna, fights bet
species Lacerta Ag
After an introduct
neck in-his- jaws.
the grip to loosen
_exchange continues
however, it 'is the
fleeing. The lose
of the winner not
bite but also by h
' L
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1) - Aggre551Ve behaVLOr whlch seems to b characterlstlc
of nearly all. vertebrates serves sev ral useful pur—‘
_poses.. Name one. o ‘ , 4

S . . : s

l .

A

Lo

1S

Flghts between ;individuals Qf the qame spec1es
(a) often. (b) rarely (c) never end in serious .
e 1njurysto both/elther partlclpant(s). cr o
. . a ’ " ’ . . — _-‘h‘—""-— ° : v . A ‘
. Th unlversallty ‘of flghtlng among anlmals WOuld 1mp1y ‘“
;ﬁéﬁt aggresslveness has been favored by ’ . .

~ . LN

Nt
. - . el
- . S . . M a R

’4~f ER _ ;'L; ':" o _3“5 e
Current research seems to 1nd1cate that aggresslve'
beha@1or is learhed by the spe01es. ,

. v True, False~"‘

. - . , )
. . s
. . - ) R

An aanal may surrender and avold further 1n3ury by

assunlng a: ) s L . S
- Y . - Q X N B ] ] .'\‘_l':, . ' ) - . ‘-..‘

_4  - .

Lo

)

Thls mechan&sm for avoldlng serious 1n3ury is partlcuv -

" larly valuable to human belngs today due to new tech— a

nologlcal advances. : o ,
R AN T aTrue o Falsev'

‘ The lava llzard "flghts" untll one of the part1c1pants‘
is- kllled. L S S

, . : True ' False

¢
.« .

Other lizards may be v1ctor10us in a flght by thelr
ablllty to withstand. '

a Y

S Ina ' ' . struggle, part1C1pants compare the1r '
T strength in bodily contact W1thout 1nf11ct1ng serious - '
1njury on each other. :

’




' 10) The fact that ceremonial fighting routines are
highly characteristic ‘fot each species and are
: ~faithfu11y;followed in fights among members of .
' the species has been used to conclude that ag- . 3 o
gressiveness ‘is .’ Co . T o

3

o ;i;) Bitin@-éﬁimalé’that can kiil‘or.;efiou51Y'injure
' one another are usually also capable of R,

Y P

L] . . ;
. . . PR

- - x
. ) . X ) . . :
. R - L ; . - a

° »

©12) A yound'dbg who»thfoﬁs itSélf_qn iEsfbaCk»éxpgsith

_ its belly is exhibiting d . : . L, T
Lo . , " _ — .
13)° Unlike males, female iguanasvpften‘engagegin damaging’
-~ fights. ~ R o ' N 4
o ’ -+ True, False_ . '
) . 14) A’ male iguana performs aﬁ“display“ as‘a}lést'aipch'f':5'5
: _effort to drive an intruder off. . R .
L e L e e T True - False
-15)- List one feés&n;Why;fithing haj.ocduré‘ ’ ad

T - T <
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”memory lnfoﬁmarlon that you learned at some previous ‘- 9'_;w N
~ in this retrleval effort - in deciding what you m1ght .
‘be able to retrleve and 1n trying to remember it. We‘ve

:tbeen examlnlng the problem of retrleV1ng 1nformatlon ,
and we ‘ve 1solated some’ methods that mlghtbbe useful tov

-1nformatlon. You've been doing it for‘years. But many
"reall ‘at a consc;ous level. In much less time than- 1t
~ -takes to te11, you analyze a questlon to determine if
_‘you can retrleve the needed materlal, you dec¢ideé how" ‘much
effort is needed And lect a. way to. carry out the retrieval.

 Except under specfal rcumstarices, this goes on so fast
‘,*that you‘don t really become aware of 1t.‘f :

of'the tralnlng programu :

’5fretr1eva1 processes you have been using to recall 1nfor—
'matlon. - ‘ . LT

-~ have found-to be partlcularly effectlve in retrlev1ng -
7tlons on two topics: flrst, what’ methods ‘are useful in

;whether a retrieval effort is likely to pay. ‘off.  After,

"methods..”~‘-~ -

e

|
.or

Rétrieval‘Training ] 'vyf

-

When you take a test you have to retrleve from your

time. Probably a lot of your test-taklng time is spent o ‘ fl

youo .. . ) ’ - . hA T ' 5 *

DY

. Of" course, you a1ready know somethlpg about retr1ev1ng

of the things you do are carried out rapidly: and not

We have two general goals for you durlng this part

AN

‘”\Flrst, we w111 help you become more aware of the

r -

Second, we w111 show you some procedures\that people

1nformatuon ‘from memory.

This retr1eva1 tralnlng unit w111 begin w1th lnstruc— .

'accompllshlng retrieval, and, second, how to decide

that, we will give you somg practice 1n uslng the retrieval ’ ’

1

N




‘Retrieval Methods

. . .o ’ Lo e N
Two methods have proved useful in retrieving infor-
mation' from memory: * the use of 1nc1dental cues and the "
use of cues related to the organlzatlon of ‘the material.

~ In most tasks both’ of these methods can be used, but in

- -retrieving 1nformatlon for an exam, cues from the organl—
zation of the ‘material are’ generally more effectlve. We:
will describe each of thesé methods here and then move

on to give you inférmation on when to use them and some
actual pract1ce 1n the1r use.

";n61dental Cues '-‘_ >%ﬁ e o
. " ’ c ‘.-‘ \ )
As We sa1d ear11er, people often can recall someth1ng _
- about the- materlal they are trylng to retriéve from memory.
_ ‘What' they recall about the material is somewhat connected -
to it; we will refer to each 'of these recalled 1tems as .
a cue.  When a person ‘Searches for the answer to a test . .
questlon,wkues llke these are often used to aid retrleval.{
. o “ . ° ’ ' ;_;.
(1) Was the mater1al presented in class or in the~._ N
text? ' C ‘

(2) If in class: - . '
" (a) “Which lecture? ’ Y
 (b) ' How was the lecturer dressed? '

' (¢) Was it put. on the board? =, L
,(d);‘Was it put in my notes?
L (3) "If the material‘was,from the text or my notes:

(a) Where on the page wds it located?
(b) Was there a picture on tfiat page’
(c) Was the mater1a1 underli
(a) What color 1nk was used in

e w

-~

e underlining?
Cues of th1s sort are basically inci ntal cues.(
They are not meaningfully-connected to the target

. material. .In other words, they are related to the target

material only ‘because they were present when the material

was stored. That does not mean they can 't be helpful--

~ they can. In fact, as we W1ll see’ later, incidental cues
can actually be created and then used later in recalllng
_the information. This technique is the one usually

employed by people who have phenomenalwmemorles.

20




““Mhms retrleval.

o A T

SR o
Organizational Cues

Most mater1a1 PreSented in the classroom has S ;h;°’”

' organlzatldnal cues of its own. That is, a concept
presented in a course quite often is related ta -
.concepts that came before and others that come after =+ .

it.  -This organlzatlon, or logical prOgreSSlOn,'of ,n hd~‘

the materlal can, be helpful when you are’ trylng to
retr1eve lnformatlon stored at a prev1ous time. The '
way you go. about us1ng the organlzatlon is to start

at some famllaar pos1tlon w1th5n the organization 7§dg"

~ and then. move ' toward the target\you are’ trying to
retrieve. Follow1ng is an example 1n whlch a student
v{used?the~ergan1zatlonal cues of the materlal to helgs}q

”Questlon-

oy <

What is ‘the method by whlch the Pres1dent of the»fV-‘

. United:States is. impeached and removed from off1ce°‘!*r:
 Be as spec1f1c as posslble.]. -,\- L

E Student s Thoughts Durlng Retrleval"

Well 1et s see, the Presldent is. éhlef of the
executive branch and there are three branches of
government: leglslatlve, .executive and jud1c1a1

'“Obv1ously the 1mpeachment of a Pres1dent would: have ;;ﬁe

to be done. by ormne of the other branches. Iﬁpeachment
. is sort of .like a trial, I think, so that mlght sugggst
that the Jud1c1al branch would be involved. ‘Since it's
at the level of the Pres1dent, any actkon ‘on 1mpeachme
would have to come from the hlghest Ievel of the jud1c1al
~ branch: - the Supreme Court. But the Pres1§ent \ppolnts
‘the meﬁbers of the ‘Supreme Court so it doesn't: eem o
to make much. sense for impeachment to be handled by just
them. What about the legislative branch? - That' _
Congress.. - Well there are two. houses in Congress and
I remember that they don't -have exactly the same - klnds
of responsibilities under, the Constitution, because’
only the Senate is required to confirm Pre51deﬂt1al
appointments. I think both houses: of Congress are '
1nvolved but not in the same way.‘ Does 1mpeachmentd\ .

. . . \ :
: ) \ P ‘\‘W-t
Lo Yy L
.. . > TR ) . . Vot . :

B S SRR




.oy

it must ;' because ‘the’ questlon says "xmpeached and ~A‘
. removed from office.”  So there must be two separate B
;“gthlhgs, and besides 1 ‘temember that aAndrew Johnsod -
was’ 1mpeached, but he waSn t remoyed from offlce.- .
-+ So impeachment must.be like bringing dharges in a o
- trial, and then somebody decides whether he actually :
T is removed from office. Trial...it seeins to me, the ;T
vtr1a1 is™ conducted by the Senate. That would mean v fJf.
) that~somebody else presumably has to brlng the chargesgi

‘what' would’ ‘happen i

haVe several parts in 1t then? Come to. thlnk of it

I thlnk the. House of,RepreSentatlves must do that, SO

thlnk the. Supreme Court: must be involved: E=Te) ehow.v Ifw‘t

" wonder if some’ judge—maybe ‘the. Chief. Justlce——would be

"*ﬂ'presldlng at the trlal : Let's ‘see,'if it's a. trlal it

'7:r1sk saylnq “that" the trlal is done in the Senate. w1th

first focused ‘on a part of the materlal he was - famlliar
- with' (the pres1dent is in the. executlve ‘branch) and
then used th1s organrzatlonal cue. to retrleve the oth

L retrleVal are as follows-'

" would make senseuto have a judge presldlng, and beside .
that, who elsé could- preside? Normally, the. presiding’ off:.cer

of" the ‘Senate would be: the Vice Pre51dent. ‘Well, it

over the Presldent ‘S trlal - 80 I thlnk maybe I would

the Chlef Justlce of the Supreme Court presldlng.
oA

' Notlce that retr1ev1ng the answer, the student

two branches and flnally the answer to’ the Questlon. gﬁ'

From. this sxmple example you cam 'see. that the Fﬂ

‘organlzatlonal cues of the material can be used to help .
retrleval. These cues’ are different from the 1nc1denta1'y'

cues d1scussed prevlously because they are usually

f meaningfully related to +the.material being retrleved.@;.;

Some examples of organlzatlonal cues that can be uSedlln

'”wouldn t make much sense . to ‘have, the" Vlce Presldent,uwho'fj,
'would be. next in- llne to become Presldent, presldrng

, 1" an impeachment is that the House L ‘
" of Representatlves decxdes whether to brlng charges, _”
. .and 1f it does, then the Presxdent lS 1mgeached, meanlng
i that‘he is . brought to. trlal bg the Senate. N S




o | / »,kr . V » o v'.‘ .‘t | . .
' (1) What/éategory is the mater1a1 in? (e g.,

- animal, mineral, or vegetable, 11v1ng or .
dead male or female; etc.)--Using this type -
of/cue would be similar to. playlng the game
o'/"Twenty Questloqs" in which you are -trying

B L to determlne what a person is thlnklng of by
R asklng a series of’ questlons. ' .

/
- . /

oo (2) When dld the event occur? What things happened
Vel _ / about the same time? . (e.g., the Model A Ford
Coe ' came after -the Model T; Babe Ruth hit 60 home

) v /J - runs before WWII; the:Beatles were most .

o pdbular when Kennedy was Presldent.L
/- o
(3) ’ ﬁhere in the hlerarchy of mater1a1 dld the
. -+ /" target information occur? (e.g., What unit
N ' of course diad the material occur? In , : .
' 4';f3f what “¢hapter?; What branch of government is. B
' o responslble for lmpeachment?-~etc D -
, , Before g1v1ng you-, practlce in using 1nc16ental and
: . oraanlzatlonal cues as aids‘to retrieval, -you need to
- know when to- attempt retrleval.a The following section
explalns when to - retrlevel. oo e

.

Coe
ﬁ

How to tell when retrleval lS wprth trylng.

In taklng tests, you 50 doubt - found that your ablllty
to recall the answer to a- questlon tended to fall in one
of the three oategories. For many questlons you. reca&led
the answer. without effort. For a few questions you
probably felt that you simply didn't have the information
—~ ' and no amount of searching would get it. But many of the .

f questlons that you couldn't answer: probably fell in an =,
 intermediate' category You felt that you did know the E
answer, but you could not°reca11 it lmmedlately.

Research has shown that your feellngs about whether e
you know somethlng are. probably quite accurate. In other -
words, the more strongly you feel that- you know somethlng,_ SR

- even though you ‘have not yet remembered it, the more ' T
' llkely 1t is’ that you will be able to remember it.

E-




-even when you cannot remember the material itself, you"

" right at the top of a page."™ "I can see it in my
'~someth1ng unpleasant."

cues is the familiar experience of having something" "on
- remember someone's name when you have not heard the name
. like, how he behaved, and you can remember some - things
" about the name: the first letter, perhaps, whether it
" was long or short, and possibly some other names that
- . sound much. like 1t._
have shown that when a pérson does not recall a word
it is that he will eventually be able to recall the word

'retrleve the material. Remember the- more cues, the better
, the chances of recall.

_Are there any skills that will help you put the cues:

~will try to answer this question.

Such feelings are usually based on the fact that
can sometimes remember cues which are related to the
material. People talk about such cues when they report )
their efforts to remember: “I know I read it.. It was =,

imagination, but not quite clearly enough to get the
answe¥." "His name beglns w1th a'c', and 1t sounds llke

7

Probably ‘the most strlklng example of the role of
the tip of your tongue." You are asked perhaps to -

for some time. You can remember what the person looked -

You may haveffelt,that all those cues were getting
in your way as you tried to remember, but experiments

immediately, the more cues he can recall, thé’ more likely

itself. Seo you can use the number of cues available to
you as an indication of ‘how likely you are to be able to

, Now, assuming that you have decided that you want
to try to retrieve something, how do- you go about 1t°

together to retrieve the material. The next sect;on-




How do you use organizational and incidental cues
or connections from memory? . . .

-

- The first rule is: " divide and conguer. That is,

- you divide the question into- sub~qguestions and try to .

answer. these first. The sub-questions are not separate
.parts of. the original question, but rather, they are
questions rclated.to the organlzatlon of the material
and to the-placement of the target information in that
.organlzatlon. Since different people may have somewhat
- ‘different organizations for the same body of. materlal
‘the questions may only make sense to the person who 'is
attempting recall. Nevertheless, there are. some general

prlnc1ples that can be. 1dent1f1ed. \

&

- For example, if you are attemptlng to recall the
time of a historical event, you might try to think what
other events are associated with it 1n time. You might

"~ think what events logically must have come just before
it, or just after it. If you identified ‘events of that
sort, they m1ght help you fix the - tlme of the target

"~ event. K o S s

" More generally, theflrst:sub—questlon m1ght be.
\\What do I know about things related to the target
information, especially about things having some loglcal
relationship? .Once those things have been identified,
you would have tc_ find specific questions for’yourself
always trying to choose questions such that, if you’
knew the1r answers, you would be closer to: hav1ng the
target information. - X '
In _summary, ‘here is’an outllne of the steps ‘that
you should go through in using organ1Zatlon as a
retr1eva1 method:

(1) Try to think of other 1nformatlon Wthh 1s
loglcally or 1nc1denta11y connected to the target.

- [

(2) on the basis of hqw:much.connected.%nformation
you can think of , ‘and your general feelings about whether
. you know the target material, make a dec1s10n as to
whether to attempt retrieval or not.

hY
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,help in answerlng other questions.

‘materlal, we are going to give you a few questlons ‘and

.‘r¢3dbe turn the handout over, examlne the quéstlon, and
try to‘recall the answer. If you don't know the answer

' ub—questlons, then write the sub—questlons down in the
-blank space below the main question. After that, try -

,contlnue'untll you remember- the target materlal or feel
- that you have gone as far as you can. : :

o a

rturn to the next page and you will .see the sub—questlons
.and answers- that one person thought of .when he was- trying

-to answer the questlon.; 0f course, that person's proce- e

. . ) . v : .
- ; K

(3) 1If you are-going to attempt retr1eva1, use}

" the connected information to form sub-questlons whlch

seem reasonable to you. ‘ , _ S BT

(4) As 'you -answer some of the sub—questlons, use 1(”'

"-this information, lf necessary, to develop new . .sub- jf

questlons. S : . . RS S

45) Continue the above step until you e1ther Elnd : o
the information or feel that you are running out of” neW/ Cor i
leads, in which case it may be time to stop. ' S

(6) Some people f1nd that after a v1gorous effort
to retrieve a plece of 1nformatlon, it is useful to go ;
on to somethlng else and return to the effort later.. .
In test situation this would mean working on a questlou :
for awhile, going on to otheér guestions, and then com;ny
back to the"orlglnal question and trying again. - SOmgtlmes
in answering qu%stlons cues will be remembered. that<w111

‘

%

a

... To glve you erperlence in retr1ev1ng dlfflcultJ
let you try the technique. On- the first page of your
handout you w1i&’f1nd a question at the top.' The first
questlon relates to material presented. in an earller
phase of this tralnlng/program while the remalnlng o 4
questlons are over news items. When I tell you to start,

1mmedrately, follow, .the procedure we have Just gone ,
over. Thlnk of related 1nformatlon, use that to construct

to write down the answers to the sub-questlons and
When you have flnlshed with the first questlon, o

dure will be different from yours; but by studying his.
responses you Will ‘better understand how: retrleval 1s '
alded by 1n01denta1 -and- organizational cues. . E
‘ 26 - - ’
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After you have studled the responses on the second
page, go on to the third page and so on. When you reach
the page entitled “Further Information on Retr1eval“'~“
please stop and go back-over your work on the questlons.~
In partlcular you should read the descrxptlons of one
person's attempts at retrleval Veryncarefully. In fact,
it might be. good if you #ried to determine when the
- person was using organizational cues and when he was’
using incidental cues. You will be given 25 mlnutes to
© go through ‘the four questlons and responses contalned
'1n thls booklet SN

AL
1' . . . . e 1

‘Any Questions! .
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dhestioh? Based on: the article you readadurlng the'“

first training exercise, what important function does

'flght}ng between members of the%eame spec1es serve?
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Questibn- What 1mportant functhn does flghtlng between
members of the same speties serve? ' :
) . 4 + /,.

L S Person s Thoqggts Durlng RetrleVal-

o - oh, I remember readlng somethlng about. that....."J
C . Let's see...what is useful about flchtrug? Well, what ~

have I just read? A lizard wins a fight 1f he can
thhstand being bitten... Before the lizard was the

... iguanma. I just remember a descrlptlon of the fight.'
Well, what dld\I read before that? It seehs.like I was
: real distracted by ™ people out in the hallway--this was
el about mld-way in the passage. I remember the.author
y .~ . was describing the ceremonlal agpects of flghtlng/ :
! ' nghtl And the 1nstructor left’ the room about the time '
, I was reading about submissive postures. Let's see... I - .
b gnow ‘that was at the bottom of the second page because
I ally had trouble evaluating my unuerstandlnq of that’®
paragraph. OK.  Let's see...the importance of the cere- -
monfal aspects of flghtlng was really stressed. Even.on o
the first page. I remember reading that if a fight - -.
were to end in death, it would entail obvious dlsadvantages
'+ for the species. -~ The ceremonial aspects evolved because
aggressive behavior served such an lmportant function. oL
OK now--what was it! It had to be at the first of the
. passage. 'Let s see. The instructor had just finished
e telling us what to do. I began to read the first .
’ - paragraph and kept getting distracted by the instructor.
I  kept rerreading the first ¥ew sentences for understandlng.
I was surprised to read that fighting was so universal.
‘ ‘Wolves, dogs, Man.  The author explalned the. -reason--
J "members of the same speties occupy ;the same niche in the -
- ,environment. They compete for. the same territory, food, -
S ~and mates. - nght! I remember now! Fighting prevents
A - crowdlng around. 1limited resources by spac1ng out the
' - animals. 4o s :
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Questlon- \yhen did the Cuban- mlss11e cr1s1s dccur?

-~

'Person s Thoughts Durlng RetrleVal- i.". 4 . R

» Well, the flrst thing I remember was that--well, .

, Kennedy handled it, and that would have been ‘during his -

" administration. And...he was elected in 1960, so '
that!'s the earliest date. The next question is=-well,
when was he assassinated? That'll catch it in time, I
remember that 'he was assassinated in November...November -
22, but what year? I couldn't remember that exactly.
Um...I knew--I‘thought back to, What was I doing then? -
and I was.dn my office at ‘Sadler Hall, but that doesn't ;
rclearly plck a year, because that's where I'd be most

- any November, I suppose, around then. Then, I. cons1dered--‘

all rlght, what years could it have been? - '6l--obviously
not, because he was in office more than one year. - '62,
'63, '64, couldn't have been after '64. -Well let's see
then, I figure '64 would be an election year and if he
was assassinated in November he would already have been

~ re-elected- but I don't, rémember there being a campaign.
-As a matter of fact after thlnklnga minute I remember . ‘
that in '64 Goldwater and Johnson were campaigning 1n _—
‘the election; so Kennedy must have been assassinated .
Jbefore then.’ That seems to make it almost certainly
1963, since Kennedy did seem to have been in office a
fairly long tlme, certalnly 3 years seems more 11ke1y

‘than 2. If that was’ the case, then when would the mass1le '

crisis have happened? Certalnly in one of those three.
years. - It seems .to me that the missile ‘crisis happened
~in-a Fall, also, sometime in the Fall of one of those "

 years, and the question would be which ore. It didn't

seem likely,-it didn't seem that the assaSS1natlon was:
that closely associated with the missile crisis. . I,-
should have thought there would have ‘been a lot more
ruckus: .about it if the two thlngs had occurred in the ‘
same year, or at least in the same few-month perlod. 1601
when else? 1962 ‘seems like a pretty likely. year,_and

cofle to think of 1t, 1962 would have been a...a congres- e

sional election year, and now that I th1nk of that L

'remember that there was -a good deal: of controversy . o

. *u




[ ? -

about the mi5511e‘crlsls. Some senator or represen-
tative claiming that missiles were belng placed before
the President actually took action and" there was a
.good deal of ruckus about that, and then I remember
that as a matter of-fact some people accused Kennedy °
of scheduling a = missile crisis so it would 1nf1uence
.an election. ' Now with that I know for sure, almost
sure, that it has to be 1962 because that's the only
election that could have ‘been 1nvolved, ‘and that' would
put it in the Fall of 1962 béfore the first of "’ November,
I guess, sometime in October--late September or October,,
» if it was going to be--if he was ‘going to be accused of
°lvschedu11ng it to influence the election.. So that's the -
t;me I plck. _ So. T o
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: ;Penson'sﬁThoughts“During'Retrievali'

Qﬁestion; What teams played in the SuperBowl, in 19722

-

Let's see...this ;s 1974. Who played in the Super—?'
Bowl this year’ Well," I remember ‘the Miami Dolphins '

. woi. it, and the Dolphins have played in it before. In

fact they.won it two years in a row so that would be

“'73. -But I remember they played in it before that.

They played in it three years in a row but didn't’'win

"the first time. That would be '72. The’ Miami Dolphlns :

-~

was oné of the teams and they lost. Now who beat them -
in the SuperBowl in '72? It seems to.me that Washington /7
was doing very well around then and so were the Dallas

Cowboys, but I know the Dallas Cowboys won a SuperBowl . -

N4

somewhere around then. "I'll bet the Dallas Cowboys ;

" was the other team and the W1nner.

3
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Question: When did the "Kent Staté Madgacre" ocdur?
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-Questionh»'When.did the “Kent'State-Massacre“ occur?"

”,,"Penson s Thoughts Durlng Retrleval-

Let s see, I remember that John.Mltchell was

;'somehow lnvolved in the investigatien,; so he would
“have been Attorney~General and this would have been’
‘in the’ Nixon Administration. It was the outgrowth

of student riot, so there’ must have been something -
that had recently happened to trigger the riot. L

‘have the ‘vague lmpresslon that it was in the Sprlng

around Easter. time, and maybe the school - closed down

frlght after the shooting until theé end of the. Easter

vacatlon.‘ Mltchell stopped being Attorney-General in:
'72, but I think that was in the spring when%he was

kgettlng ready to run leon s '72 campalgn and, there

probably isn't enough time in that perlod for him to

‘;lnvolve himself in the Kent State business. Besides,

the investigation that he was 1nvolved in must have

‘1asted for some months after the inéident. Of course, '

that spring was- -when the bomblng of North Viet Nam -
started but- somehow I don't recall any substantial.

~ student reactlon to that. The activity must-have

been in reactlon to something involving Viet Nam, _
however, the’ only other major thlng I can think of

- was Nixon sending” troops into- Cambodla.» I'1ll bet:

that's what it was. When would that have happened:

~.Spring 1970 or Spring 1971. That, 1ncurs10n was

Not '69, certalnly.‘ I think it's narrowed down 6 .

supposedly getting: things ready for the South Viet-".

' namese to take over, more of their own defenses, so -

it would seem more likely that_ it was '70. I thlnk

: '11 opt for that: .- Sprlng around Easter tlme, 1970. ..

v .
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Further Informatron on Retrleval

Even if you did not recall the correct answers

to the questions:you have been Worklng on, you , ~ -
probably noticed that you came fairly close, narrow1ng

- thé angswer down to a few. alternatlves. ‘In many. cases_g'

(such as in multlple-ch01€e -and essay exams) , narrowing
down the possible alternatlves ‘may -be enough to give
you a good chance at a correct answer.‘ Later on in

the training program we will be glVlng you material

- to read and’ questlons over the materlal. In answerlngq’

these questions we would like.you to use the retrieval
methods we have been working on. The more practice
you have on retrieval the better you. w111 be able - to
.use 1t in your courses.; . .

You will no doubt: have gathered from the retrieval
exercises that the key to retrieval of material is in
' the connectlons, 1nc1dental and-organdzatlonal +that
get ‘associated with it during learnlng. And you have
probably jumped ahead, of us to the reallzatlon that
the best thlng you can do about gettlng.materlal out

of memory is to see that the _necessary ¢ cues or .connec- -

. tions are associated with it ‘when it gdes. in. This

involves, of course, noticing and remembering the

~incidental and orgdnizational connections that are .
 already ‘present. However, to‘even further improve your

- chance for remembering the material, -you need to create
) other‘inCidental and organizational chnections;

One of the - best ways to aud organlzatlonal connec-

" tions is to put the materlal you have just studied 1nto'

-a form-that you can easily understand. This may
involve re-wording: the material, plcturlng it in your .

mind, or asking and answering important guestions about -

the material. With &dll of these approaches you end
.up organizing the material. in a way' that forces it to
fit in with things-that you already know, thus ydu
have more organizational connectlons to call on when -
you are ready to retrieve.

39
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Inc1denta1 connectlons can be qroduced wh11e vou are
re—organlzlng the material. One way this can be done
is by creating ‘bizarre, novel, or unusual additions -
" to the material. For example, if you are studying

‘,'the dlfferences between. solids, liquids, and gases,
. “you ‘could’ ifnagine. the moleculesas tiny people dancing

-around at different speeds: standlng almost still in
the sollds, waltzing in the liquids, and boogying in-
the gases. ‘0r, if you are studying an historical

- event, ybu might imagine your friends or relatives

. as’ taking on the roles of the people involved in the
events. Thus George Washlngton takes on the charac-
~ teristics, of your Uncle ‘Frank and Betsey Ross becomes
»Ethel the weird lady that llves dOWn ‘your street.
Althoug the above examples are, a llttle far -
fetched they illustrate a technique which has Been
" shown by experlments to be very effective in aiding -
‘the recall of material. The mdre bizarre,°unique, ‘or
welird the incidental connectlons are, the better they
work during retr1eva1. In the next portlon of the
_tra1n1ng program we _are going to give you practice on
forming addltlonal organlzatlonal and 1nc1denta1
‘connections -to .course-like material. If you work hard
- at these exercises and use the techniqgues in your
"courses you should find the: effectlveness of: your
studylng greatly 1mproved. .

40
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'USING QUESTIONS. AND ANSWERS

~ (FOR IMPROVING COMPREHENSION AND RETENTEONY

L]

Please insert blank pages at approprlate places

prior to using ‘this section

A

a,
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’Est:imated ‘Time for
~InCluded Materiais
-is 135 Minutes.
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 Introduction to the Question and Answer
Connection Technique

B
.

. - In'this part of the program we will Be teaching you
~ a connection technique that will help you form
- effective organizational and incidental connections or
cues. You will remember from .the previous session that
if you don't remember something right away, the key to
~ finding it in your memory is to find connections to it
o from things that you do remember. In the previous
co session, you were using connections or cues that just
happened ‘to ‘'be formed, but now we'll work with a
technique that develops the connections so that they
will be there when you need them. S

We have. reviewed a large number of connection
techniques and chosen threé powerful ones for.our ,
: training program, We Dbglieve that all of these tech- .
. . niques are about equally good, and if we had time we
would teach-all three to everyone. We don't have the
time and staff to do that, however, and we think you
will profit more by thorough training on one technique.
‘than you would by a smattering of all three. The )
" Question and Answer technique we will study in this
group is a little different from the techniques being
-studied by other groups. Your instructor has been .
« - specifically trained to assist in learning this
technique, and by working with a small group he will
be better able to give you individual attention. -

, of course, since you are in college, you have
done a lot of studying, and have quite a bit of ex-
perience in trying to remember material at the time of
a test. Of course, you may feel that you know'the |
material well and do in fact perform well on exams;
- but maybe you aren't completely satisfied with the
- .results, either because you don't remember all that
you need to or_because\Your,studying takes too long.
Actually, people aren't taught how to study in the same.
- way that they are taught to add or subtract or do  ~
" long division. They are just expected to pick it up as
 they go along. Our investigations. have shown that
students most commonly use just two study methods:
note-taking and underlining.' These are perfectly good -
- study methods but they are not complete. They ave
simply methods to collect and record material that

needs to be remembered.

o . 42




\ You have probably had the experience of readlng a
chapter in a bock and remembering. practlcally nothing
of what you read. This occurs because fixing something
in your memory is an active process. ‘You have to do
something with the material in order to fix it in
memory. And, as, a matter of fact, you now know that
what you have to 'do with the material is establish
~additional connections or cues which will let you find
it when you need it. It is this part of the process .
that is usually left out in note-taklng “and underlining.
People- spend a lot of effort in reviewing "underlined"
or "note" material but they often merely read it, a
method which only refreshes the connections or cues .
which were established in the first reading. It - D
doesn' t glve any opportunlty to build new connectlons.

: In 'Question and Answer training you read material «
‘and after every paragraph or so, you ask a guestion and
answef it. This requires active proce551ng because¢ in

order te ask and answer reasonable questions you have

to select the important - ideas presented and determine -
how these ideas are related to each other. Furthermore, ®
‘forming a questlon and answer produces new memory : -
connections in addition to those normally developed « -

during "straight" reading. fThe more bizarre, novel, or .
‘unique you make your question and answer. the more
effective the 1n01denta1 connectlons w111 be for
' retrleval.. : .
" -4
Questlonlng is a very eff1c1ent way of rememberlng
material because it is a way of both testing yourself '
over the material and putting the ideas presented in _
your own words. Research has shown that having students
answer questions while they are reading greatly improves
their memory for the material. " So- when' you need to
. remember the material, you simply call up your novel
question and answer to find the 1nformat10n.‘ , :

Those of us whoﬁhaveiheen worklng with this

" material.and paring it for your training session

3 € been using the questlon and answer co nection
echnique for some time. We have found that it really

is helpful inr studying, but we are not promising that

] t is ‘an easy; no-work solution to learning academic

material. Like any other skill you might find useful,

‘the question and answer technique is difficult to use .

en you fixst start. It seems so much faster just to

X ) - - \
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. — read stralght through a passdge w1thout stopplng, and
E of course it is faster, but speed doesn't pay off if o
° you can't remember what you\have read. As you practice .
the questioning technique it will’'get easier and more
. automatic. In the long run, if you do practice the
. ~ technique, you will be able:to make substantially” ' i
- more’ eff1c1ent use of your study tlmew7
. Let's put lt~thlS way,_learnlng to study is very ¢ -
- much like learning a new sport. The key to success is
hard work on the fundamental skills. Some of you miy .-
p ‘ ) start getting bored and tired as. you go through the T >
' connection training exercises. However, .you should
 remember that working hard during this program will _
“save you time and effort im gtudying for you courses. -
Since you are going t6 be here anyway you may as well
glve it your ‘best shot.~, . .
f there aren't. any questlons we are now ready
. td start with the first part of your Question and
Answer Connectlon Technique Training.-

-
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- . » The Relationship Between the Passage
. ..; | - " ‘and the Question and Answer

‘We are gorng to start by. giving you experlence w1th
P .questions and answers that are not particilarly
bizatre or mnique. These questions and answers do, .
however, provide an alternate way of viewing the: main
. " ideas présented in the ‘passage and, consequently,
... should help'you understand and remember the material.
e . Later in the program we will give you experlence in
RN making material even more memorable through the
creation of unusuaquuestlons and answers.

, For.the present you w111 be given five. paragraphs.
. Underneath each paragraph is a question and answer .
that we have especially constructed to help in =
remelmbering the material presented in the paragraph.
Parts of the answer have been circled and numbered.

You are to circle and number the parts of the paragraph
which' appear to correspond to the numbered parts of

‘the answer. You will then turn the page @and see if

'your circling and numberlng of the paragraph corresponds
_ to -ours. By doing this you can see what we thought .

o - the main ideas of the paragraph were, and you can - - -
) also see what we mean by - a relevant questlon and answer.

You will have four (4) minutes to ‘g6 through the
. five paragraphs. When you reach the next set of
R 1nstructlons please stop. .
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-A‘Sinc_e trout often live in clear lakes and Streanms,

care must be"'taken to remain unseen. The best fishermen .

' often crawl on the:.r bell:n.es to. the edge of the streams '

or cast from behJ.nd a ~scr)een of bushes.

‘Question: A

v (waf:e'r,‘ the (best fi_shermen“eic.he-r crawl to the edge of the>

x‘ @J

~ . . . . b X ’ . . . o . )
Answer: . . R /@ .

‘ Qow- do the‘besvt fiisherm_en-approac'h trout and why?"

In order to not be seen b rout living in clear).
. - . _/ R

strean/or {Cast Trom b'eh-i-ndlbus_hep&_@

SN R ' : ' . .
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'care must be taken to remaln unseen._ The best flsherme(

< Tten crawl on thelr bellles/to the edge of .the stsekg_’_'

or(cast from behind. a, screen of bushes.i @ C L

Question:

How do the best fishermen approach trout -and why? . .

Answer :

. In order to not be seen byftrout 11V1ng in cléagr(b
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The most. hopeful s1gn for the future 1s the attempt by
the rebelllous young to reJect our soc1al values. Thelr o

protests 1nd1cate that manklnd is becomlng dlsturbed by k '
« * D

:1ncreas1nq dehumanlzat;on and so may act 1n tlme to reverse L

a

the trend. Desp1te 50 many 1ntellectua1 and ethlcal set~'

backs, desplte so much ev1dence that human values are belng

L]

spoiled or cheapened desplte the mass1ve-ﬂestructlon of

beauty and of natural resources, as long as. there are rebels

@

‘-;n our mldst, there is reaSon to hope that our soclety can- be

2

AnSWer B ) . >2 . : B Cae

There is still hope for our society while there are}

young rebels in our_midsg;g;%testing thevdestruction.of our;)

Iiae———

‘(natural resources,/ the cheapening of our human values, and

Y

o

the dehumanlzatlon of‘ﬁE§E:> o , R

7
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" "The most hopeful signhfor the..future is the,atteﬂﬁt by
: ) T ! ' ! - . ’ ' ~I ' ' "ﬂ
"the rebellious young to reject our social values. Their

protests indicate that maniinﬂ'iS'becoming disturbed by i%g-

, ) _ \ . )
increasing qehumanization’angﬁsd may acij%n time to reverse

the trend.  Despite so'many iﬁtéllec;uglwéad Ethicaiﬁéeqbécks,“

- despite so mich evidenceﬂthat human values are being7spni1ed.!

»

mids;,-there.isiréhson“CO“hope that our societ& canlbé‘saVed.

Question:

hhat causes usAtovhave hope for ouf,soéiety?' 

Answer s -

There '1s still hope for dur society while there i£E>w~<C:>

[ young'rﬁbels infﬁ:;:ijiﬁéﬁ%%%gﬁfiﬁﬁ the destruction of oury: S
' = e, R T : LZ) .
<EEEE?§I~;;;;;;::;j~“~E"c eapening of our human values, and . .

R

’

.tﬁg'dEEumanization pff;ZHTW‘
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‘_QuestiOn:"

Affiliative drive is the urge or need to associate

-

[

- with other living beings7in order tc_form-social-ettach—

.ments; The assodiations developed in a social context

+

]serve to support, guide, and protect the individuals Ry
.involved. _Studies indicated tha jthe néed or urge for

: effiliation'is especially intens when_an-individual is

,undergoing‘an anxietyfproducing ,xperience.' There is also

'evidence that'the.expressicn of chis driveidiffers greatiy

. . R . o ¢ 5 -
- from indiyidual -to dndividual, with a large portion of

thisfdifference dependent‘on-early experiencé. 'The -

o

_affiliative drive serves as a defense mechanism to protect

.

C indiViduals through the prin ple of "strength in numbers~"

‘.
Y

What is an affiliative drive and what determines

' its strength° o . h ;' o e

)

: AnsWe

. The (Bffiliative drive is_the urge or need EQ)JS

associate with others¥for support, guidance, aEE)*ga

e

to individnalég;;iesPecially'str6ng Whenfa'person;ié:yeb

A

- (experiencing anxiety.f o s

50 '7 : R

8y




e .port, guide, and protect the indlviduals involved
. i/ . indicated that the need - or urge for affiliation is especiall
£, 1nteﬂse when an individual is undergoing an anxiety1producing
e There is qlso evidence that the expression of
: (:Egigrdrive differs greatly from individual to individual with
. a 1arge portion of this difference dependent on‘early experi—'
) | ence.i The affilla ive driwe §erves es a defense mechanism to
' . protect individuals through the principle of strength in %
o : ? numbers.f" . . . L
" Question: ' ° L g ."f -"hx: _ ) ‘
PO f; ‘ What isuan affiliative erbe and what: determines its
™ .o strength? L 'j
;'W ‘:EEEEE;:EEE;E:EerieS from individual to ind1vidual
: —S—
ally strong when a person is experiencing anxiety.
s . o
. e q .
- ’ > ¢ I
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Cancer is still an. unsolved problem? Its ineidence ‘has

e

increased in proportion to the aging of the population. Although

f many early cases can be cured through surgical opf ations, X—ray,

‘\and radium, yet a large-scale attack is impossible unless its cause
and pathogenesis are known.v Biochemistry may solve this problem
'also, unless we are faced with a biological principle that still R

?escapes us. It is extremely difficult to understand the bioiogy of

"the cancer cell because it reacts differently from all other cells.
) »
In a differentlated organism the cells form a social community.

They are specialized and cooperate in a perfect way.  The cancer:. U
: / ) ' -
cell’ is asocial.. It goes its own way, has its own metabolismy

thrives at the expense of the organism 1ike a. parasite; destroys it

. 'and in so doing destroys itself. This is against all r&les and -V;'v“
thercfore is difficult to conceive. BRI ", -

: uest1°!:‘i'- o o e . »,‘. o e

o o C”In'what'ways do we attempt “to control'cancer and why is cancer -

'etill an unsolved'problem? . . o o o ’va,.

. Answer' ’ o L ': . ST S -
' . Lo, . - . . . . o
R "Even though some early cases of cancer can be cured through : )

surgeryl x—ray and radihm, large scale attack is not yet possible
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.+ " Cancer is still an unsolved problem. Lts .4ncidence has

increased in proportion to'the aging'offthe‘population, AL-

.<:;IEE;, X:ray, and radium, yet'a largerscale attack is impos~

<

sible unless its'cause and'pathogenesis are known. ‘Biochemistry
may solye.this-problem also;’unless we are faced with a bio-

iogical pr-“ciple that still escapes us.” It is ektremely'

difficult to understand the biology of the cancer cell because“ }Eg)

it reactsfdifferently from all other'cells.//lnra differentiated.

o

'organism the'cells form a social community.‘ fhey aré'specialF
ized' and_cooperate in a perfect way. The cancer cell is asocial}

. e —— _
7Lt goes its own way, has Its own meta 5Tism, thrives at ‘the v\\\Y/égx

!
expense of the organism like a parasite, destroys it and in so
T ame—"

doing destroys itself This is agaiqst all rules and therefore
. \/ . . L

-1is difficult to conceive.
' In what ways do e attempt to control cancer and why is

cancer still-an unsolved~problem1 p;

Answer: -

-

surgery, X-ray and~radiﬁm,la large-scale attack is not yet pos-

sible because it is extremely difficult to understand &he bio—

’

o
organism which form a social community, specializing and coop— )

€erating perfectly, theucancer cell is asociaL/and breaks all
' ! b ek ST S
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Psychologlsts as Well as parents have observed that order of

blrth in a famlly often: affects the personallty of the developlng .
'chle.' There is no blologlcal factor at work; the effects depengd. on,,

) the relatlons of chrddren with parents and 51b11ngs. The f1rst~
;o born usually gets more attentlon (often more anx1ous over—protectlon)
' than later chlldren and 15 llkely to be’ more or1ented to.adults than ’
rl’,' to chlldren. For a lee he has the =tatus of only Chlld and may be - .
upset by the b1rth of a rlval.f The youngest child may be pampered
| because he or ‘she is the baby of the famlly.i Second or mlddle chlldren_
- may’ feel left out, as hav1ng the status ‘of nerther eldest ‘nor "baby . ;

On the other hand, they may have a Warmer relatlon with the mother

than a flrst—born because the mother is less anx1ous ‘and- tense.
0 v;dusly, the parents‘ behav1or toward thelr chlldren can make the

b:&th~order problem anythlng from mlnor to traumatlc..

~ .
AR . -
. . .

Questlon.v
. » -

What ‘is the 1nfluence of blrth order on a child's personallty?

o Afswer: ' - o0 hf,..

: Lo T ' N Lo : : L

e o Dependlng on, the parents' behav1or, blrth order may strongly g'<i),
. affect the personallt'=- :

R : First borns usuall;_jfﬁLEEEEL)
o f (;;gggfigg,fZ;; more adult oriented and are “likely to be’ upsetb o~ '
. i<:Z;~<£§_;he birth of-a rlval»fzgg;f;;UHQGSt Chlld may be pampered]ﬁgg—‘<z> f.;
<i:}?<m1ddle chlldren may feel left ouﬁp However, these later borns may e

‘o have a warmer rélatlonshlp with their mother than a first born.

a

Eia

the‘ohlld.

<
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Psychologists as woll as parents have oboerved that oxder of
blrth in a famlly oFton uffects the personality of the developing

chlld. There is no blologlcal factor at work the effecta depend

_ on the relatlons of chlldren Wlth porent and srbllnqs. The first-)»"
<:§§E£:§Egally gcts more attentlozjfotten more anxious over-protection)

than later children and is 11Lely to be more® oriented to adults than

to cﬁildreh. For a time He has the status of only child and may be

upset by the birth of’ariv?%i§7%§e youngest child ‘may be pamperﬁgzl,(:)
( @cause he or she is the paby of the fam11¥:£7§econd’or niddle™~—__

children may feel Tert out, as having the status of neither eldest )

the mother than a ‘first-born because the'mother\is.less anxious and
¢ . +tense. Obviously, the parents' behavior toward their chiidren can

‘make the birth~order problemvanything‘froﬁ minor to:traumatic.
"Question: o ) .

What is the .influence of birth order on a child's personality?

°

. Answer. _.‘ " N 3;

Dependlng on the pargnts‘ behav1or, blrth order nay strongly C>

affcct the personalltz~gf the chllg‘},——;st borns usually get more )

Cé]_(égtegtigzir;remore adult oriented./and are llkely to be upset—EE?",(j:)
\<?E€'EI:'§7of a rlval C The youngest Chlld may be pampered‘ﬁnd middle’) -

ééE)J7(;Blldrew ray feel leEE—EEt’Jrﬁoweverj—tﬁeee later borns may have a

warmer relatlonshlp with. €h91r mother than a flrst born.

o ‘ -
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. Step—_x;Step,Con truction,gg
» o & - . : N
Questions: and Answers

L3

We will now give you three paragraphs, two of which
you have alrecady seen in the first vectlon, and’we W111 show
you,.in a step-by-step fashlcn, how the questlons an d V
answers have beeniconstructed. You wlll notlce that in
formulating a question and, answer we first choose the main
1dea of the paragraph and ther add the speclflc facts that
have been presented. The underllnlng 1ndlcates whlch,por—‘
tion of.the paragraph has been included in a(partlcular'
ver31on of the guestion and anSWer. ‘In this -part of the .
pre-tralnlng you are to closexy observe how these questlons
and answers were coneructed because in the next series of i

exercises you will. be asked to construct your own.

You W1ll have three (3) mlnutes to go through the three

_ paragraphs. When you reach the next set of instructrons

a -
ol

please stop. f S e

g

,
%
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.Answer s
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\ Affiliative drive is the urge or need to associate
with other livine beings in order to form social attach-
ments. The assocdations developed in a soeial context
serve to support, guide, and protect the individuals
involved. Studies indicated that the need or urge For
affiliation is especidlly intensé when an individual is -
undergoing an anxiety-producing experience. There is
also evidence that the expression of this drive differs’
greatly from individual to ‘individual, with a large -
portion of this difference dependent on early experience.
The affiliative drive serves as a defense mechanism to
protect individuals through the jprinciple of "strength
in numbers." : : .

-
..
o N -
* L]

v

Question: = . . .
What is an affiliative drive?

"

The affiliative drive is the urge or need to

.associate yith others......

S

T : . - . ) Y

57
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Aruitoxt provided by Eic:
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1

// .

Affiliativie drive is the urpge or need to associate
with other (livilng beings in order to form social attach-
ments. The associations developed in a social context
serve to support, guide, and protect the individuals
involved. Studies indicated- that the need or urge for
affiliation isLespeclally 1ntense when an individual is
undergoing an anxinty~produc1ng experience. There is
also evidence®that the expression of this drive differs.
greatly from indlvxdual to individual, with a large portion
of this difference dependent on early experiemce. The g
affiliative drive serves as a defense mechanlsm to
pretect indlviduals through ‘the prlnclple of strength
in numbers. e W .

s e e

i

*

Question:

What is an affiliative drive?

3

s

Ansver:?

’
.

- The affiliative drive'Ls the urge or need to asso-~
-ciate with others for support, guldance, angd protection.

.

P
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Aruitoxt provided by Eic:
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[

Affiliative drive is the urge or need to associate

.with other livine beincs in order to form social attadh- .

ments. The associations developed in a sociul context
serve to support, gzuide, and protéact the individuals
involved. . Studies iundicated that the need or urge for
affiliation is especially intense when an individual is
undercoineg an anxietv-prodicing experience. Jhere is

also evidence that the expression of this drive differs
greatly from individual to individual with a large S
portion of this dlfferepce .dependent on early experience.
The affiliative drive serves as a defense mechanism to
protect 1nd1vxduals througch%prlnc1ple of "strength

in numbers. ! .

14

’ Ques thn :

What is an afflliat1Ve drlve and vhat determines
its s;rength’

o

Ansver
- 1

The affiliative drive is the urge-or need to.
associate with others fotr support, guidance, and pro-
tect;on. This drive,..., is especiplly strong when a
person is experlencing anx1ety. S ‘ e _ L.

.

w“r
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.

Affiliative drive is the urse or neéd to associate
with other living beings in order to form social attach-
ments. The associations developed in a social context
serve to support, guide, and protect the individuals
fnvolved. - Studies indicated that the need or urge for
affiliation is especially intense when an individual is
Undergoing an aanxiety-producing experience. Thnere 1is
2150 evidence that, the expression ol ‘this drive differs
greatly from individual to individual, with a. large
portion of this difference dependent on early experience.
The affiliative drive serves as a defense mechanism e
to protect individuals through the principle of "strength
.in numbers." : :

)
Question:® o ‘
~ What is an affiliatiVe.d;ive and what detérmines its
strength? L o o > ‘ o
., * . . i S . N . s
Ansvers:
; The affiliative drive is the que or need to asso-—
‘ciate with others for support,. guidance and protection..
This drive, which varies from individual to individual,
, is -especially strong when a person is experiencing
¥ anxiety/ S - s . :
) ‘ . . " . . . A ) .» . ﬂ

. o o FINAL® PRODUCT .
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Cancer is still an unsolved problem. Its incidence hes ificraased
in proportion to the aging of the-population, . Although many/early .,

‘cases can be cured through surgical operatiens, X ray, and radium,

yet a largascale attack is impossible unless its cause and patho-

genesis are known. Biochemistry may solve this problem also, unless °

we are faced with a biological principle that still escapes uvs.

Tt is extrerelv difficulty to undsvstand the biolagy of the can
ceil because it reacts differently from all, othe _a
diffarentiated organism the cells form a social commni Thay -
are soecialized and coooerate in a-perfect way, The cancer cell
is asocial, It go=s its own way, has its awn metabolism thrives at

‘the expense of the organism like a pavasite, destroys it and in so

doing destroys itself, This is against all rules and therefore is -
difficult to conceive. - v . e . :

r

. Question:

.o Wy &S cancer still an unsolved problem? = .

A'nswef: :

ve.it is extremely difficult to understand the biology of the
cancer cell. .Unlike cells in a differentiated organism'which form
a social commnity, specializing and cooperating, the cancer cell-
is asocial.s. A R

,




2 -

'A

. Cancer is still an unsolved melem, Its J.ncldence has increased .
in proportlon to the aging.of the population. Although many early

cases can be cured through surgical operations, X ray, and radium, yet
largescale attack is.impossible unlesds its cause and pathogenesis
are known. Biochemistiy may solve this problem also, unless we are

. faced with a biological principle that still escapes us, It is

extremely difficult to understand the biology of the cancer cell .
because it reacts differently from all other cells, In a differen—~ -
tiated organism the cells form a social cormuiity. They are specialized

-and_cooperate in a parfect way. Tne cancer csll is asocial, It gees

its own way, has its own metabolism, thrives at the expgense of the
orgam_um 1ike a parasite, destroys it and in so doing destroys *tself.
This 1is against all rules and therefore is difficult to conceive

' guestlon.

‘...hhy 1s cancer St‘.‘l.ll an unsolved problem”

P

‘Answer:

——

..,.J.t is extremely difficult to undarstand the blology of tno
cancer cell, . Unlike cells in-a differentiated organism which form
a soc:.al comunity, specializing and cooperating, the cancer cell
is asocial and breaks all the yules. The cancer cell goes its

. gwn way, has its own: retabolism, 1s paras:.u.c, and destxoys both the
. organism and lt..elf. _ .

1

‘SECOND STAGE .

62
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' . . Cancer is still an unsolved problem. Its incidence has increased
_ in broportion to the aging of tha pooulation, Although meny early

Cases con be cured througn surgical ooerations, X ray, and radiumn, yet

a . laxgescale attack is impossible unless its. cause and pathogenesis \
are known. Blodhamistry may solve this problem also, unless we are
. Faced with a biological principle that still escapes us. It is '

. Jextremely difficult to undarstand the biology of the cancer cell .
£ Fecause it .reacts differently irawall other cells, In a differen- = -
. tiated organism the cells form a social commuity. They are specialized:

' #  and coooerate in a perrect way. The cancer cell 1s asocial. It goes
' its om way, has its own retabolism, thrives at the expense of the -
organism like a parasite, destroys’ it and in so doing destrovs ltselfy
Tnis is against all rules =nd therefore is difficult to. oconceiva.

Question: ‘
Vhat are we doing to _o'dﬁf:xol cancer and why is cancer still an
1m§olved problem? ; . - - T

Answer:

: Even ‘though same early cases of cancer can be cured through
surgery, X rays and radium, a large scale attack is not yet possiblg
because it is extremely difficult to understand the biology of the’
‘cancer cell, Unlike cells in a differentiated organism whichwvform -
a social cammmity, specializing and cooperating perfectly; the .
cancer cell is asocial and breaks all the rules. ' The-cancer cell

v . goes’ its ‘&wn way, has its own metabolism, is parasitic and destroys
« . both the organism and itself. . S -

- FINAL "PRODUCT
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some half mllllon years ago. . For certaln forms of
mental 111ness probab;y those where the patlent

‘area of the skull was chlpped away in the form of a
‘circle until the skull was chipped through. This
opening, called a trephine, presumably permitted the
evil spirit which was causing all the trouble to escape,
and incidentally may ‘have relleved a. certain amount of

- pressur# on the brain. In some cases trephined skulls
of primitive men show healing around the opening,
indicating that the individual survived the operatlon
and llved for many years afterward. : _ o

‘e

Question: B ‘ ¢
What is trephining.;.?fu“

. Bnswer:

- The earllest "psychlatry" occurred  a half a
miliion years ago when cavemen sufferlng from mehtal

-illness marked by sevexe e headaches and convulsive attacks ‘
were given an operatlon called trephlnlng...,, ' '

-

~ FIRST STAGE®

~

i
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JAFuiToxt Provided by ERIC

.

»

‘.

o S K B C . '
.." The ‘earliest "psychiatry' of which we. have any .
knowledge was thal practiced by stdne age cave man _some

half million years ago. For certain forms of mentad
illness probably those where the patient. complained of -.
severe headaches and. developed convulsive attacks, the
early medicine man trezted theugisorder by means of "an
operation calledi trephining in which one aréa of the =
gkull was_ chlnped avay in the form of'a circle until

cull wag chivped through. Thdis opening called a. B

trephine, presumably permltted the evil spirit which .«

was causing 411 the trouble to escape, and 1nc1denta11y
may have relijeved a certain amount of pressure on ‘the
brain. - In some cadses trephined skulls of prlmitlve

men show healing around the opening,: indicatlng that

the individual surv1ved the operatlon and lzvedofor ‘\\\

'many years afterward. L . 5

Answer: S, .

.Question: o g _ I

’ ‘¢ . o

-~

‘ o o)
What is praphining...? n S :

Tﬁe earliest ‘psychiatfy occurred a half a millien

)

years ago when cavemen suffering from mental illness
-marked by severe headaches and cdnvulsive attacks were’

given an .operation called trephining in Wwhich thedr
kulis were Chlpped thrdhgh in the form of a circle,

Ve .

‘ot . L. . ¢ . ’

S
n®

' SECOND STAGE o e




The: earliest. "psychiatry" of which we have any S
“knowledge was that practiced by ;stone age cave men e C
~.some half million years.ago. For certain forms of '
' mental dillness, probably those where the. _patient
 complained ©of severe headaches and developed convulslve
attacks, the-early medlclne man treated.the disorder

by means of an operation called trephining in which

' one area

of the skull was chipped away in the form of

Ad circle’

until the skull was chipped through. ' This

opening,.

called a trephine,“presumably-permitted'thei

-

-ev11 Splrlt Wthh WaS causing all the trouble to escape’,

and incidentally may have relieved g certain amount of&\;,,
- pressure on the brain.. In some cases t‘reph:i_.ned’skulls"i
.- of primitive men show healing around -the opening,
-- < indicating that. the individual’ surV1Ved the operatlon
,w'°rt'f»iﬂ'and 1ved for’ nany years afterWard. . :

~
. . A
-
S
a

) Questlon.
What is trephlnlng, how dld it work.»..Lk'  L

. ‘ . AnSWe s L ‘.
The earllest "psychlatry“ occurred a half a o )/g
. .

m11110n years ago when cavemen sufferrwg Irom mental ¢

?, . _ﬂ' 1llness marked by severe‘headaches and, convulslve S
: | ,attaCkS were given an operatlon called trephlnlng in -
whlch their skulls- were chipped.. through in the form of =

SO

a glrcle.

The openlng in' the skull, called a trephlne, K

' . 'was believed t6:permit evil spirits to escape.
Alt may have relleved some of the pressure on the bfain.

Actually |

o

S

‘.v

. ' THIRD STAGE.




St
byt

”'the Qperatlon and 11ved for'many years afterward.,

) Answer: S , ‘ - *,:~._'

’-The opening in the skull, called a trephlne, was

The earliest "psychiatry" of which we have aﬁy}

~ knowledge was' that practiced by stone age -cave man
- some half million years ago. - For certain forms of

mental -illness, probably those.where the patient
complained of severe headaches and developed convulsive
attacks, the early medicine man treated the disorder
by means of ‘an operation called trephining:.in which one
area of the skull was chipped away in the form of a
circle until the skull was’'chipped through. ' This

. opening, called a trephine, presumably permitted the

evil spirit which was causing all the trouble to
escape, and, incidentally may have relieved a certain
. amount of pressure on the brain. In some cases
trephlned skulls of pr1mit1Ve men- show healing around
the opening,, indicating that the individual survived.

A

oo . 4
R I s - .
- . i oo . . . . L4

.iPHEStiOn: i R o ' ¢

- . s 9,

What is trephlnlng, how d1d lt work, and _was 1t

successful’ . o . e v Ca

years ago when cavemen, sufferlng from mental 1llness e

'Vmarked by severe headaches ,and convulsive attacks were

given an operation calked trephining in which ‘their
skulls were chipped through ‘in the form of a circle.

believed to permlﬁ ev11 splrlts to- escape. Actually

it may have relieved some of the pressure on the braln.wv

Healed skulls of trephined persons have been found.
indicating that some patlents surv1ved the operatlon
and lived many years afterwards.j‘ -

.

. FINAL PRODUCT .
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pthat we have constructed. Our questlon and answer is to-

. is to make your questlon and answer at least more unlque s

, than ours. *

.

‘Questlon and Answer' Connectlﬂhs
&

to Slngle Paragraphs

Now that you have had.experlence with. some of our
questlons and answers we are g01ng to glve ‘you a chance

to consgruct your own. On the first page of this exex-

'c1se there is a paragraph Wlth a blank space beneath 1t.v'

You are to read the paragraph and in the blank space "ask

and answer the questlon that you~have formed. Then, when\J

- you are sat1sf1ed with your. questlon and answer, turn both

' the page you ‘are on. and: the follow1ng blank page. and you

w111 flnd the _same - paragraph with'a. questlon and answer.

glve you an 1dea of how a questlon and answer could have

. been‘formed. It may help if you were hav1ng a hard tlme

fhlnkrng of a questlon and answer that captured all the

maln 1deas. But remember, ‘the questlon and answer we' pro—

"v1de is just a suggestlon. It 15 certalnly not the only

way to'dorlt. In fact, in- many cases your questlon and

-

4

K ansWer w1ll probably be much better than ours.i- e

Remember, the more blzarre, uriique, or unusual you can .

1
_ make your questlon and angwer the more’ memorable 1t will be.

Our’questions- and answers were made in-a. standard fashlon
N N

w1thout an effort to create anythlng unusual, so your job

‘a

o

. v, o

s : . Are there any guestions?

. . ) ~
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Aruitoxt provided by Eic:

You will now construct-questions and answers and

, .
receive feedback on four paradraphs after which we will

stop and see if there are any aiffibulties.l You will.

'bévgiven five (5) minutes, to do. these fogr éxercises.

»

Please do noE’hurry;'it is not necessary for you to

completé'all'foﬁr. Ifsyou do finish early, please go

. -back and check over your work. bo not go further into

» . .
b . - . . ..
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R The mountain Arapesh afe'poor people whose tiny
villages cling to the sides of barren mountains. Their
gardens pgrch on.hillsides, difficult to fence off from

the wild pigs. Gt
 Question: ' S
What is one of the major pfobléms.the Arapesh S
have? s N : S o .
~ : ..

. Answer:

' Arapesh ave gardens on steep hillsides, making
‘it hard to fence the gardens off from the wild pigs.
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. Amerlcans and Spanlards at a bullflght/provlde a ,
famlllar example of how the same set of circumstances can
. : be experlenced differently. The American experlehces
the fear he would have- if he were in the ring; the .
Spanlgrd, vicariously, the joy in the control the matador
exercises over the :bull. ‘

l{;‘
B "z ’
- Question; - o ‘ \ . s
. - ’ . .0 ° -:-".“
} N o What is an example of a situation belng experlenced v .
;« o : : dlfferently by dlfferent pedple° o o “
Answér;

. v "
. . —_— . . . . .

, A bullfight can produce fear in an American and joy
_in’a Spaniard, thus showing that the same set of c1rcum°tances
can be experienced dlfferently.

<
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°  Synesthesia is a regular linking of the perception
- of a certain sensation with images from another sensory ,
L modality, producing a subjective sensation of a sense other .
- than the one being stimulated. The most common form is '
"colored hearing" (¢chsomesthesia), where certain sounds

. -

evoke images of colors. . . ‘ /

@

Question: s ' s
B . : -~ . 7 : e ] «

‘> What.is syﬁesﬁhésia?f .

Answer: .
¥ ) .
' R Synesthesia occurs when the stimuiation of one sense
. produces the subjective experience of another sense, as ~
‘when sounds evoke images of colors. ' . -

o

Aruitoxt provided by Eic:




To underSténd the behavior of an'individual, the

psychologist must have some understanding of the effect

of the society in which the individual lives and was
- reared. Since so much of a person's behavior is
determined by his relation to his society, we can
understand him as an individual only if we understand
how his behavior, fits the expectatloﬁs of his soc1ety
~and know when: his behavior is deviatlng frcm ‘such
.expectatlons.

IR

Queétibn:‘, : _ R . L

Why is it important to understand an. 1nd1v1dual'
relatlon to soc1ety° B _
¢ . _ h

Answer :

; Slnce society plays a large part in determlnlng
what is expected of an individual it is necessary to
,understand>an 1nd1vxdua1's relationship to soc1ety
~in order to underftand his behavior.

g - e,

, o - ) T
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[ "Further Instructions = °

N

© . Ol If there are no further questions you will now
go through the next fourvparagraﬁhs in the same way. Again -
you will be giveh five (5) minutés to do" this. If yqu.finish'“

‘_ - - . early you may go back and éhéck:your'wdrk. Please rememﬁer

that you do not:need to hurry. o o e




By .the process of ionization, electrons can be
removed from the influence of the parent atom. These-
electrons, once removed from the atom, are capable of
moving' through the material under the influence of
external forces. It is by virtue of the movement of
these electrons that electrical energy is transported
from place to place.

- ~— s

uestion: “

. How is electrlcal energy transpor ted from place )
to place'J : oY
Answer:

'--EIEctrical-energy'is transported by external forces_

moving electrons which have been removed from their

parent atom by the process of ionization.




, Emotiohal disojders arz commoner in bedwetters
(enuretics) than in nonbedwetters, but most children
who are enuretic are psychiatrically normal.. .The '
" relationship between emotional disturbance and ’
_enuresis holds true at all ages and, is stronger for
girl enuretics and for children who wet both at
night and during the day.’ et

A
o

Question:
'What is the relationship between emotional dicorders .
‘and bedwetting? A Lo : S

- Bedwetters., especially girls and day and night -
- wetters, are more likely to have emotional disturbances
than non-bedwetters even though most of them aré psy—
chia@rically normal. :

°
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,70ne_dramatic'as§éct of behavior modification:

.is its ability to change a person's conduct with-

out his awareness that a change is taking place.

A case in point concerns a psychologist and séventeen

_students. The students were told to reinforce any
statement made to theni by friends and relatives

" that began with an expression of personal conviction

.

" - was occurring. -

“Question:

"I think," "I believe," "It seems to me," oxr "I feel

"
.

They did this by smiling or paraphrasing the statement

in an agreeable fashion. In every case, the friend
or relative increased the rate at which he stated

_personal convictions.  In no case were the friends or

relatives aware that, they were being conditioned.

i R

/

“What is an impértaht aspect of ‘behavior modis=

v

L Y

fication? Give an example, . . IR

-

. Answer:
Behavidr modification can be used to change a
person's, behavior without his awareness that a chang

- is taking place, For example, members- of a psycholo

class, using smiling and agreement as reinforcers,
were able to change the rate at which friends stated
personal convictions such as "I believe." This was

@.&
gy .

done without the friends being-aware that modification

.

T
w)@,
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o

- It has long been recognized that. the group can he an awe-
somely powerful force for changing individual behavior. The - -
problem is that, up until recently, group power has not been
harnessed in the sexvice of man. ‘One possible reason for this

" scientific. boycott is the widely held belief that groups act

as a toxin to the human spirit, that their power is most often

‘used to manipulate a person's actions in a manner antithetical
© to social values and personal dignity. The view of -a group
'as a force for supporting antisocial acts is subscribed to

By many scientists and laymen alike. Currently, for example,

‘we are hearing rwuch about the way teen-age groups' (réad "gangs")

force youth into drugs; crime, and disrespect for their elders.

. . : . T |
.- «
By . N

FAN . 3

Question: o o .
-——1——.“—‘ N - . .OV )
' How is group power generally viewed and what are the
effects of such a view? : ‘ ' . -

Answer:
»

-

Teenage gangsfforcing'youths into drugs, crimeaénd

.disrespect for their elders is an example of the way that both

scientists and ‘laymen view the destructive force of a group.
While it is recognized that the group can be a powerful force 1}
for changing individual behavior, belief in its destructive
nature has. prohibited its use for the good of man until .recently.

L




B Instructlons on Formlng
Memorable Ques51ons and Answers

o

Q.)

Up to this point we have been telllng you to
create-bizarre, unusual, and unique questions and
answers, but'we have not told. you how. In this sectlon
of your- tra;nlng we w1fi attempt to give you ‘some ideas .
on how to. make your questions and. answérs more. -unusual
and therefore more memorable. . We reallze that some "’ -
of the. thlngs you are about to encounter will appear S
gimmicky. You may wonder 1f learnlng by .such tech-.
niques Wlll merely clutter your mind with tr1v1a. \In_
fact, you may wonder 1f such learnlng is even "falr "

. , e . : :

° Well there are a few p01nts toﬁbe remembered

»

First, the questioning”technique 'is not a substitute fﬁgb'!"

- for understandlng ‘the materlal 1t is a way of supple-
_mentlng or enhanc1ng your’ memory. HoweVer by using
‘the technique, especially in forming unusnal*questlons
and’ answers, you are forclng yourself. to thoroughly
understand the material even before the questlon ‘and
answer "ig completed. - Second, as p01nted out in
- retrleval tralnlng,'lncldental cues or connections
_’are often used during recall Actlvely formlng S
- unusual questlons and answérs°merely makes you conscious
of some of these connettions while you are storing “the'
material. . Third, creatlng bizarre qﬁestlons and ‘
‘answers can often make the learnlng of otherwise" dull
) matérlal fun. In. fact because it is an active _
process - ‘and because it is often fun, the question and
answer connection technlque can dramatlcally 1ncrease
your ablllty to concentrate.

Let's now get on w1th the main business of maklng e
your questlons and answers more memorable. The ;5
'follow1ng are suggestions which can be used individualky
or in comblnatlon to make the answers to your questlons

. more unJ.que. ‘.

N

-
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(l) Personallze your answer by nam1ng characters

. after friends and relatlves and by naming locations
rafter places that are familiar to you. In fact, you

can even attempt to cast your friende and relatives

1nto roles for which they would be best suited. For :
a passage on sleep, your lazy brother-in-law, Harold,_

‘would be perfect as the main character. o

(2) Make the characters, objects and s1tuatlons.
in your answer as absurd as possible. For example,
g1ve your characters grotesque.or unusual attributes:
purple faces, mammoth eyes, long necks, strange clothes,
wierd halgstyles, etc. If poss1ble, the strange \
attributes should relate to ideas presented in the pas-
sage. For 'a passage that deals with how humans hear,

~ a person with giant ears flapping in the breeze
- would obv1ously be an appropr1ate character.

(3) Use pun ‘as-a bas1s for formlng answers.
Puns involve flndlng an alternative and usually funny
meaning for' a word or set of words used in the passage.j
If the passage is_about wr1t1ng skills there may be a

place . in your answer for a hostile teacher encouraglng

his students by yelllng "erte Onl" !

(4) Push your answer into the p's oxr: the future.
If the passage is about- divorce, describe cavemen and .
women in divorce courts arguing’ over custody of the

~cave. If the passage is about schools, describe
~ spacemen float1ng in their desks belng taught by a
seven—headed professor«“ : : :

-

(6), Put famous gharacterstin yourfanswer.T If' the
passage is about raising little girls, a miniature

- Raquel Welch. mlght'%e a. n;ce addltlon to your cast of
) :characters. .

;
N [N c ’ ... o
(7). Use rhymes in your: answer. , ‘

. , “Roses are red, Vlolets are blue, _— .
.= I-like electrons, Protons do.too" m1ght be

“ an absurd way to remember some parts of a passage on_

atom1c phy31cs. ' i :_ -

R4




L

(8) Add smell feel, and taste ‘to your answer.,"j
» If the passage is about elephants, describing their
 smell would bring on a certaln‘amount of authentlclty..
-~ (9) Other approaches. Use four letter words,.
, Joke punch llnes, and mOV1e plots. = = .

9

Although there are many'additional ways of making
your answer unusual, you have’ probably gotten the idea
by now. The: general approach is to create a standard
answer- and then add to it in’ order to make it unlque '
"and, therefore, more memorable.- JTo give you a bit more
~ familiarity with this procedure we would like you to -
look through-the follow1ng material. In‘each case there
is a passage followed by two questions and answers v v
1ncreas1ng in uniqueness. Following the last answer - . .-
-'will be a brief‘déscrlptlon of what we tried to"do. to
.make this answer unique. You: w1ll now have 4 minutes

to go through three of these passages and their asso—.t
ciated guestions and answers. Please~observe~these

" questions and answers closely for in the hext exer01se A
- you will be asked to create your own unusual answers, o

Please stop when you get to the next set of - '
1nstructlons. ' W, o
,\‘ . @v‘, , ) _ﬂ ‘ ' . . t . . e o / : ; " ) @ '
. .. Any Questions!. _ ; o
) JOEY ’ ’,: N .

Ty
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Some chlldren can be qucrlbed as " adlctcd" to ,
school achievément. Academic failure would be perce;ved
by - them as catastrophlc, so that they nust continuglly
strive for academlc excellence in order to av01d the

- possibility of pain.
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Questlon. T o _ , R
Lueston . , . . o ) .

Why do some chlldren strive to make high grades?

4
" . . . ) .
Answer. e E ‘ . . . .. . . ;

b
© Some chlldren strive to make high gradee in.oxder
to av01d the lntenseupaln of failure., - - ‘
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o _ . ‘Some chlldren can be desgribed as "addlcted" to
o L ‘ school achievement. Academic failure would'be perceived
- ' S 'by them as catastrophic, so that they must continually
o ¥ - strive for academic excellence in* order to avoid the
° - o p0551b111ty of paln. )
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Development of the Second Connecth.on L
‘The content of the paragraph was captured in a -

rhyme. The idea was from an old advertising g1mm1ck

for Burma Shave so we included the company nazgeg to

help us remember the mater:Lal even better.
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» Althongh many substances are composed df a slngle
element, a far greater number ‘of substances are
composed of a combination -of differcnt elements.
¥hen two or more elements are chemically combined,
. they form COMPOUNDS. A cbmmon example of a compound.
would be a substance such as water, which is conposed
of the element hydrogen and the element oxygen. As -
elements such as hydrogen and oxygen are chemically
combined to form a comoound, they lose their 1nd1v1dua1 e
1dent1ty. . '
-

.

\S

Question:

.

What happens Whenﬁelements}are chéﬁiciily combined?

.

* Answer :

When elements are chemlcally ‘combirned they lose

their individual) identity as ‘elements and become
compounds. An example of this is when hydrogen and
. oxygen combine to form the compound water.

.. i
¢
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o

they form COMPQUNDS.

Answer:.

Although_manyfsﬁbstances are compoéed'of a single

. element, a far greater number of substances are .

composed of a combination of different elements.

When twg or moré elements are chemically combined,

A common example of a compound: -
would. be a substance such as water, which is composed

.of the element bydrdgén and the element oxygen. As
.elementsgsuch as hydrogen and oxygen are chemically
‘combine

to form a compound, they‘%fse their individual
identity. ' o ST

. . ‘
. . B a

Question:

" What happens when elements are chemicaliy_cémbined?

~

~ . . ) * ° IS

-
.

'As an example let's take an glementary case from ‘the

" files of the C.I.A. (Chemical .Investigators of Atoms) -

Although he COuldnft'see them, Sherlock Holmes concluded,,‘
that‘Harry Hydrogen and Orville‘Oxygen were living in a

" beaker of ngqr; ‘Apparently they'camgounded»their'problemé

by getting tpgether and dropping out of gigbtﬁ -
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Development of the Second Connection

- This connection was made somewhat unique by: o
(1) making puns on. the words elementary and compound,
g(2)'rcreating'Harry Hydrogen .and Orville Oxygen as
personalized elements, and (3) wusing a Sherlock
Holmes character and C.I.A.-to make the compounding

0f elements into somewh -

at of a mystery story.
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‘ Psychologlsts as Wehl as .parents have observed that
order of birth in a family often affects the personality
" of the developing child. There is no biological factor
at work; the effects depend on the relations of children
with parents and siblings/ -The first-born usually gets
more attention (often mofe anxious over-protection) than
. later children and is likely to ‘be more oriented to adults
than- to children. For a time he has the status of only
child and may ba upset by the birth of a rival. The
youngest child may be pampered because he or she is the
baby of the family. Second or middle children may feel
left out, as Having the status; of neither eldest mor "baby."
On the other hand, they may have a warmer. relation with
»the mother than, a first-born Because the mother is less
anxious and’ tense. Obviously, the “parents' behavior toward
their children can make the b1rth—order Problem anythlng :
from minor to traumatlc.
o . !

&
2
&
G

~ c‘t‘ ) ~ . e : . . |
¥ oo w5 . S "

., “- . - .
= Questlon."i T o o <v°

L o What 1s the lnfluence of b1rth order on a ch11d s -
o personallty?

i

. ’ \ Answer:
\

Depending on the parents’ behav1or, blrth/order may
strongly affect the personallty of the child. Flrst—borns
usually get morg attention, are more adult oriented, and’
are likely to be upset by the birth of a rival. The
< youhgest child may be pampered and middle children may feel

/ - left out. ~However, these later borns may have a warmer
o : relat10nsh1p w1th their mother than a flrst—born.

L
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. c : PsYchologiéts'as well as. parents have observed that.
‘ order of ‘birth in a family often affects thé personality .

of the developing child. There is no biologiecal factor

at work; the effects depend on the relations of children
with parents and siblings. The firct-born usually gets

. ‘more attention foften more anxious over-protectidon) than
R " later children Q

| than to children. For a time he has the status of only

; . child and may be upset by the birth of.a rival. The ’
| . youngest child may be pampered because he or she is the

’ ' ' .baby of the family. Second or middle children may feel

. -~ On the other hand, they m have a warmer relation with’
> s the mother than a first-bori~hecause the mother is less

nd is likely to be more oriented to adults-

. “left out, as having the atus of neither eldest nor "baby."

. : anxious- and tense. Obviously, the parents' behavior toward - -

, " their children can make the birth-order prpblem-anything
’ from minor to traumatic. T : ; .

ar

.

" Question: : o o
L .. ¥hat fsvghe influence qf birth order on aéphiiﬁ{s
© . persopality? ° / o Co :
s Lo B
¥ ®
Answer\:

' Lét's think of ‘birth order -in the same way\we-might

think of ordering food in the "Family Planning Restayrant."

Our order might go 'like this: "Waitress, for my. first
course I would like a child that needs-a lot of attention

. feels left ou ,/and for dessert I'll take one who is
LS pampered and spoiled." S - oo

‘e

N - . s -
; - . .

AT R // ”'ﬁwslightly More Unusual Connection
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and who is up;pt/byzneWComers,&folloW'that_with4one who .
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DeVelopment of the Second Connectlon J
i

ThlS connectlon was made somewhat unique ﬁy developlng

In thlS case birth order was

a Eﬁn‘on the word order.
considered to be analoqpus to a food order in a res-
The personalities.of the" cHildren were reflected

taurant. -
T 1n the descrlptlon of the three course meal.
o . I v,
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Further Instructions on Memorable -
Questions and Answers '
. ’ ' Ny :

Now that you have Had experience with some of our
questions and answers we, are going to give you a chance
to construct your own. /0On the first page of the next
exercise will be a paragraph with a blank space beneath
it. You are to write an appropriate question and :

-answer beneath the paragraph. This question and answer
should be ‘as unusual and memorable as you can make it.
' After you have finished with your image you can turn
/ the page and compare yours with ours. For the first
: few paragraphs we have continued to construct two
. questions, and answers for each paragraph: a standard
- answer and a unique answer. .Please examine both of
, these answers in order,/ to see how they were constructed.
N _For mast of the paragraphs we have created orily a
s standard. answer. On these paragraphs your job is to come
* up with a question ang answeyr that is more unusual than
ours. : . . C -

4

'You will now be given 15 miﬁutes;tode Ehrdugh the

paragraphs .contained in the remainder of fkhe booklet.
Igﬂyoufinish early, pl§ése go back and c¢heck your work.

T Repember, you do not have to finish all of the para- -
' g
S

rough a large number of. them.
LR . B . : N

At

L . . . . E . / R . T . o
R . . E / ,\ . . . ;
s ' e e ;

aphs. It is better to do a few carefully than to hurry

/

/"/ i
foo.
/ . €
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v The earliest "psychiatry" of which we-have any
-knowledge was that practiced by stone age cave man some _
half million years ago. For certain forms of mental. ¢ !!
illness, probably those where the patient complained = = = -
‘of severe headaches and developéd convulsive attacks,
. . the ‘early medicine man treated the disorder by means of"’
PR an operation called trephining in which one area of the
: * skull was chipped away in the ‘form of a circle until |
_the: skull was chipped through. This opening, called a
‘trephine, “presumably permitted thé evil spirit which. =~ -
" was causing all the trouble to escape, and incidentally: ’
may -have .relieved a certain amount of-pressure on the
. brain. - In some cases trephined skulls of primitive
men show healing around the opening, indicating that ‘ y
the individual survived the opevation and lived fox !

many years afterward. _

. s -

-

Question:

R

‘What is trephining, how did it work, and was it

successful? , _- - ‘ P o ' Ea
/‘.. ‘l.‘ /' ) ", . . B . P ) .’.. .
Answer; = ./ . T

N The earliest "psychiatry" occurred a half.a million o
years ago when cavemen,suffering from mental illneds marked [ /

by severe headaches and convulsive attacks were given an . i
_» operation called trephining in which their skulls were : '

chipped through in the- form-of a circle. The opening

in the skull, called a trephine, was believed to permit

evil spirits to escape. Actually it may have relieved

some of the pressure on the brain. Healed skulls of"

trephined persons have been found indicating that some ‘

patiqnts'ifgvived the operation and lived many years after-

wards. ’ . S j




-was causing all the trouble to escape, an

The earliest "psychiatry" of which we have any.
knowledge was that practiced by stone age cave men some
half mllllon years ago. For certain forms of mental .
illness,. probably. those where the patient complalned of

severe heafdaches and developed convulsive. attacks, the- +,
‘early medicine man treated the disorder by.means of an

operation called. trephlnlng in which one. area of the
skull was chipped away in the form of a circle untll ,
the skull was chlpped through. This openlng called &
trephlne, presumably permitted the evil spirit which - .
incidentally
may have reljeved a certain amount of pressure on the
brain. In some cases trephined skulls of primitive ’

rmen show healing around the openlng, indicating that the

individual surviwved the operatlon and 1lived for many

v

'years afterward. , _ o '

-
n/ .

‘_Questlog ¢

‘Answer"

What is trephlnlng, how did it work, and was 1t
succéssfﬁl’““ ) . .
/
../
L1ke modern day doctors,‘early psychlatrlsts vere .
avid golfers.-

trephlnlng{f This particular shot, which usually removed
a small leOt, was claimed. to xelease the evil spirits
that were causing the headaches and convulsions.
have been found that ipdicate some -patients survived and
that attest to this ancient practice of skullduggery.
Doctors today think that trephining may have actually
relieved some pressure on the brain.

/ . . - : oo /,’

// [
. v 7 B //
.+ A Slightly More/Unusual Connection A

“The only.difference is tHat they practlced
their chip shots on their patients' heads and called it

Skulls
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: Slnce trout- often live’ 1ﬁfclear lakes and streams. :
care’ must be taken ,to remain. finseen. - The best fishermen
. "~ often. crawl on their bellies to- -the edge of . the stream .
. or cast from’ behlnd -a screen of bushes. IR /’s“?d
1 » _ . o : o
e a: : A
, o
: , ""f’ ) .
. , 3 ;
P o L . . . . . a
’/Question: . o : C '
. ] . o oo T : )
How do the best fishermen approach trout and why?,
B ;
. . : ) i ) L , ,
Answer.J‘ "h *3‘:- e : N ‘ :
. o In ordef to not be seénnby trout llVlng in clear
) water, the best. fishermen either crawl to the edge of
. the stler or. Cast from behind bushes~ :
« 0 . )
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Aruitoxt provided by Eic:

[ T

Since trout often live in clear lakes and .streams,
care must be taken tc remain unseen. .The*best fishermen
often crawl on  jtheir bellies to the edge of the streams
or cast from behlnd a screen of . bushes.

*
. T . _hd;:
.Question? : 5 ST PO
- How 'do the best fishermen approach trout and why?
L . - - . ' . E .
. ’ - R ¢
- Answer:

. The best flshermen must be good bushwhackers and
belly creepers to avoxd belng seen by trout in clear

streams. Do , . , .
- i * s
+ ‘Q -
- r )
' i
* . . . ~ . ¢
‘ . . o s .
A Slightly More Unusual Connection .
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nates among specigs
" are equally discrimihating. In Some places Larus-

:«' . ) .
| 1 I
_Gulls'look\:emaékably alike.. Differences in

‘appearance among the large gulls of. the genus .Larus L

can be subtle: a slight variation in size or a
change in tle color of the wing tips or the eye- and

the small fleshy ring around the eye.. Observing - .
differences of this kind, an ornithologist discrimi=
f the genus. The gulls themselves,

species that seem‘virtually indistinguishable nest.
side by sideé, yet do ingt interbreed: S

4

Question:.’

a

Canﬁprﬁithologist‘ and.gulls‘discriminéteLbeiweeﬁ‘
different species of gulls? If’rso, how? o

v

0 S
S AS . . ';
‘Answer: - : <« o : o

.

Even though gulls 1ldok remarkably alike, ornithol-

oQiSts discriminate between the speties by noting the

slight variations in size\and the color of the wing .«

tip, eyes; and. the small filleshy®ring around the eye.-

Gulls are equally able to giscriminate between species
and é€ven in areas where gulls of different species nest

side by side they. never intgrbreed with each other. ..

-

K1




able alike. Differences. in
genus Larus

{

l

{

: . Gulls look remark
' appearan e.among the large ‘gulls of the -
‘'  can’ bg-subtle: a slight variation in size or a
‘change in the color of the wing tips orﬁthe'qye.ahdrﬁ_ SR e _
the smaill fleshy ring around the eye. , Observing ¢ .? Y .
differences of this kind) .an ornithologist discrimi- :
nates anong species of the genus. The gulls themselves,
- . "rare gqually discriminating? In some places Larus '
v sPeciethha;‘seep-virtually indistinguishable nest
§'side_byfsidq,'yét do not interbreed. 1 . ' ; A
o ': . ,l-/04 D e ) . . ‘” o
_‘Quést{‘h:“'ﬁ ST ‘ co o E T
S, ,Can»oﬁnithoiogists and gulls discriminate between L
-~ different gpeties of gulls? If so, how? . - '~ - . .
: Y T - . T
R q“ ’ -’4‘ _’,". ...‘. - - E :\; X e ) o
e Answer: - i LA ".;_ L , )
nd gulls both pgactiée gull discriminaﬁion; .
de yesterday by George - 2

f

/. _:Ornithologists a
‘In fact, jthe following.statement was ma
‘Some of my begt friends have large fleshy eye rings + | _
but I wouldn't want my sister - S
1eXt door. if they wanf?f L /

." » . .
S Gulls dbq
, ‘and funn colored wing .tips;
to Qarry/one. However, they can'nest:n
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N Tennis ball serV1ng machlnes have been‘reflned

“to the’ p01nt ‘where they can vary spin, speed and
direction in enough .combinatigns to-reduce W1ll;ng
‘learners to. confu51on or exhaustlon.-, o

i Q S . *
- . . "
‘5 ~ . . ) N -~ e
) - - Y .
. . ‘
K > S S . .

Question: S
————— N - e L

What can tennis ball serving machines do?
Answer : S fl oo

Newer tennls ball machlnes can reduce learners

to confusion or" exhaustlon by Varylng spln, speed,.’
and dlrection., ,
* " . I .
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PAruntext provided by enic [

Tennls ball serv1ng machlnes have been reflned

£o the point where they.can vary spin,” speéd ‘and direc-

tion in enough combinations to reduce. w1111ng learnersn
tp confu51on or exhaustlo _—
M
Question: -~ - . . ‘
What can tennis ball serving machines do? -
Answer._. s R Y .o R i

"

\
After playlng w1th a kennls ball serv1ng machlne,

‘ Bobby Riggs made the follow1ng comment Wgat spin,

speed and varled dlrectlon --'1'd rather pl 1y Billy: Jean

Klng. \ R
. ’ . ‘_ ) \
. [ - 3
PN B
A Slightly More Unusual Conhection
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_We are surrounded by the technological successes of:
science: space vehicles, nuclear powver, new synthotic chemicals,
. medical advances that increase the length and usefulness of |
' .~ human life. But we also see some sharp contrasts. We hear of
masterful schemes for using nuclea explosions to extract. pure
water from the moon; but in some American cities the water that
‘flows from the tap is undrinkable and .the householder. must
buy drinking water in bottles. Science is triumphant with
far -ranging ‘success, but its triu ph is. somehow-clouded by
growing difficulties in providing [for the simple necessities
_of human life on the earth. { ' o L. :

¢ - -

Question: o ) . - o : S

t

e

N What problém clouds the: technological success of. science?

VAnswer: R - A . : - - L . ' M
B ., ; X -. N N . B " - . 0 » i
e C While science'sUtechnolpgiCJl_successes are great: -’ .
- space vehicles, nuclear power, synthetic chemicals and medical
advances, we still don't seem' to be able to provide for the-

simplé necessities of human life on earth. An example of this . .-

]

contrast is the scheme to extract pure water from the moon. .
uging miclear explosions while the water on earth is undrink--
' able. in some Amexrican cities: I <o o -

R * . 'S

.

Ly

ERIC [

A rutex: providea by enic [ ., : . K I N - .
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If you walked into Dr. David Shapiro's labora-
_ ) . tory at the Harvard Medical School and lookedraround;
v ' ' T you might think you wereé witnessing a patient's - -
' L " physical examination. .After-all, the young man
- seated nearby is ‘'obviously havlng ‘his~blood pressure-
. checked; the inflatable cuff is already wrapped snugly
f - - around his upper -arm. . If, however, ‘you lingered in = ..
{‘ - the room awhile, you'd soon realize that this examina—
, o *tion is like no other “you have: ever see Who ever
- ' - heard .of ac‘patient having his blood pressure tested -
S twenty-five times in One sitting, and this to. the . o
accompaniment of flashing red llght strange tones, o
and even an occasional slide of a Playbgy nude?  Better
-~ yet, who ever heard of a. patient's blood pressure going
down ander such conditions? -Yet ‘that|i§ exactly what
happened when Dr. Shapiro and his colleﬂgues asked a
group of young men to lower their bloodqpressure using
- biofeedback. How did they do it? To aqswar thls,
you flrst have to know what blofeedback L i

°

Question: . - .. e

" R L : 'Deacribe'pr.'Shapirq‘e'experiment enibiofeedﬁeek.fﬁ,
, , Answer : : ) o : e E v

In Dr. Shapire's lab at Harvard young men are =
having their blood pressure taken while lights are .

o ! R flashlng, Playboy plctures are shown and strange tones . . ..
o L. T aré soundlng. What's surprlslng is that their blood
' ' . pressure is, going down. This is because br, Shapiro o

has his’ , group using biofeedback. «

'..-‘.-*




Aruitoxt provided by Eic:

" appearance as they ‘are. in the function they serve
. But the bones of" theoe -structures reveal:-an essen

“..tor. FEven if there:were no othér evidence,-the:

,’gQuestion‘

+ N .
.

whale s fllpper, a'bat's wing, and a man sfc
armeare as different from one another in outward .

tial similarity of de51gn."The zoologlst conclude
that whale, bat and man evolved from a common arice

parison ‘of the skeletons of, these creatures wculd
sufflce to- establlsh that conc1u51on. The 51m11

-

R

What 1eads zoologlsts to conclude that men,
bats, and whales evolved from a- conmon ancestor°‘

AnSWerJ"“;.\,f

The bones of a whale s fllpper, a.bat’s wi
.and 4 man's arm are very similar in desmgn thereby
leading.'zoologists to conclude. that the ‘abe
anlmals evolved from~a .common ancestor.




'ground pupa in spring. Her parents died the previous
-perform a Yhole: series 'of complex patterns conneczted,

R & huntlng and killing: prey such as caterpillars,

'jpleted within a few weeks, after which the wasp dies,

,Questlon-
"or 1nst1ncts?

" Answer:

.the wasp has to 11ve.

PPy

Instlnct can equlp an anlmal w1th a serles of .
adaptive responses which appear ready-made at thelr w7
first performance. This is clearly advantageous for
animals with-shoxrt lifespans and little or no parental
care. The arthropods, for example, show a :cmarkable

"

development of instinct for no other course. is open

to- them. A. female dlgger—wasp emerges from her underh‘fp

summer . She has to mate with a male wasp and then. ==
with digging out a neéest hole, constructlng cells within

prov151oniqg the cells with the prey, laying eggs and.
finally sealing up the cells. All this must be com~-

It is quite‘'inconceivable that she could achieve this
tight'schedule if she had to .learn everythlng from

"scratch‘and by trial and error. .. e

e why ‘do some animals have 1nborn ad vt;ve responses :

1’ .

K
LI

Due to their short 11fe spans and lack of. parental
care many, animals have a set of inboxn adapt;ye responses .
or instincts which do not require learning. An example

.~ iIs the dlgger-wasp whe must: mate wmth.a'male wasp, -
. construct nest ‘cells, kill insects to puti in these cells,

e
)

N

lay eggs, and seal up the cells all w1th;n;the fewbweeks
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o N Instructions for Forming Cumulative

4 . . Questions and Answers - = L o

'v‘i_ f.Inlthe 1ast tra1n1ng sessxon you galned some
..experience in- creatlng memorable questions and answers
to single, independent paragraphs. With most academic -

. related paragraphs///in such cases, - it would seem .
- reasonable to. create questlons and answers that 1ncluded

» more and more . .of ‘the material belng presenikd In this kp

section of the program we will give you information and
experience in expandlng your questlons and answers to
.include materlal presentedJlerev1ous paragraphs. M

. essence we want you to form cumulative questions and
.answers, questlons and answers that accumulate information

. as-you proceed from paragraph to paragraph ' -

P

idea of what we .mean by cumulative: questlons and answers. .
In the follow1ng examples, pairs of related paragraphs
are presented with their assoc1ated questlons and answers.
As you w1llfnot1ce, the question and answer to the sec nd
paragraph of a’ pa1r includes information. from the first.
Because of- the new connections formed, putting questmons
”and answers together in this way should make the 1nfor-.
‘matlon easier to remember._ . . o
o, : ,
e -For the next 4 m1nutes we. would like you to look’
. through the follow1ng 4 pa1rs of- related paragraphs and
their associated questions and answers.v Please pay. vt
" close attention to how- these questions and answers have
been created since you will be produc1ng your own '
cumulatlve questlons and answers in the next training
’ exerclse. oL S IR ey "

i <

." g '

; ~ Any Questions!' - .

material; ‘however, information is presented 1n mult;ple,l.

D F1rst 1t is necessary to give you ‘a morefspec1f1c e
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: .7 . Asthenic. reaction 1s a_ psychoneurctic eyndrome © _ -

o ‘ﬁagﬁéd by_cﬁroﬁié;tiredneaa,,_Ih@‘asfhéﬁic person -
.72, finds it hard to concentrate:and lacks the energy
~to co‘mplhe.,te‘ ment'a]"h 0’1.'~ ‘physical work.': ’H'ea-m‘ay‘- say. L

A . ' that he needs extra‘sleep, but he .wakes up:feeling ~ ~

el worse than hen he ‘went, to bed. "He.often complains

- -+ of headache, indigestion, or other bodily ailments. -

.- < . - He ténds?to'beflistlessiand.unable"to&jope_With;“

S fOUCine'ptpblems;bthough&hg may .occasionally "wakew -

up™ and enjoy ‘a card.game or other specially interest-

cdmgoactivity, 0T e T e

&

\ : q ,. ﬁ . *‘ﬂ
ﬁ.m‘ ' X
. o o T . 5 Ul e .
. Question: = T o
: T » . % R R - |
- . What! are, the characteristics of an ‘asthenic . R R
- JTeactdon? T . Tl e 20
{ . . . . ' | ) . | . | . - ~ . ) . B '( . ;"4-.. v » ». .h/.‘f . .
- Answer;"“f] S RTINS T TN - AR
5 . %7 - An asthenic reaction is a syndrome characterized -
[ by chrpnicftirednessﬁ,'The‘aSthenigﬁpersonris always ° .

tired, no-matter how much sleep he' gets, finds it  ~- R

hard to concentrate, complains about bodily ailments., S

, - and seems unable to complete even:the most routine - -

.. ... -, task. Only"bccasionally'willvan}ésbeCially_intereﬁttng k-

: SRR qctivity'catch'his,attention and" "wake him up." L -
Was Rip Van Winklébgyffering from’an asthenic reaction? . = e

e

fi
. .
. y
' -
. " 4 R
. - of - .
(* . ,
1 .
P .
~ . N ‘ ,
\ . - -
- -
.
\
.
-
Ve : - & - *
e . " "
’ -
' .

‘- : - :

EENS

b 4 . - )

. a




. Fa
X
[
.
4

O

"ERIC

Aruitoxt provided by Eic:

.. exhaustibn 0f ‘thé nerves from prolonged overwork.

. » patient change his pattern. = .

..now believé that the problem i's not fatigue from too.much = . . Ry

Fy T H

‘ “ At.one. time the condition was labeled neurasthenia
(riterally, "nerve weakness") and was attributed.to -, ~

‘The . _
treatmerit ,of choice was rest and ‘relaxation. : Psycholegists . = ..-

work +but 'is a reaction to prolonged-‘stress and frustration.. - . R
Temporary feelings of fatigue or listlessness are normal e L.
in the face of'conflict and stress. ' But where others get - R '
over these problems, the neurotic man oxr woman makes tired= v -
ness’ & way of.life. Neurasthenic symptoms-haye a -certain . : ’
value in that they serve as an excuse fof failure and a' =

‘means .to get attention. Psychotherapy can help-ihe,asth%nic”.
o [ 4 o

L.,

.o I U A " S

L o ' ,f* . v . . L * e A '.‘ s
. R ; A .
k)

"WhatﬂgauseS'an'a

Answer :

At
chronic
-and:was

think that su

Question:

K

~

L]

% - A Ve

sthénic“reactioﬁ'ahd'Why?\'

o RETANC

one timé an asthenic reactiqn, which is marked by
tiredness., was believed to be caused by overwork
treated by rest:and relaxation. . .
ch, a reaction is due to ‘prolonged stress and- s e

Psychologists now

frustration. This reaction serves as
and as an.attention getting device.

an excuse for failure.

Psychotherapy rather

.than. rest and relaxation is. now used to change the personrsA‘ _ -
- behavior. Was Rip Van Winkle'suffering from this reaction?
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° Determinism is the doctrlne thatvevery event T
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T Answer. e C .
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S Determlnlsm is the - doctrlne that all events S
. -, ... can be completely: explamned in. terms ‘of what hds : St o
- o \happened before: This" ralses the questlgn of whether - ST ]
: SRR or not man has ahy control’ over h}s destitly. Many U A
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, Without necessarily answering this ‘question, scientific <
. . ‘psychology assumes a degrée of determinism in.pehavior.., Three
Lo categories of .determinants are studied, usually as they L
# .+ interact to influence behavior. Biological ‘factors. include
* heredity, bodily constitution, and physiological health and
‘disease. Psychological determinants include emotions, drives,
! attitudes, conscious and unconscious conflicts and traumas, L
- and learning-experiences. Social and cultural factors jinclude ! i
- economic status, social status, customs and mores, and/social - '
conf}icts,_ ‘ e N : X : :

» . . B
el C . : T, i

F.

¢Questibn£ S e S o o _

- . . i . - ) . v . e &
R S e R ) - L

Ny .xWhat do psychplogxsts.assume about determinism?

 -i'Scientific psychology believes that behavior can be
partially explained in terms of what has happened before.
That. is, behavior is-determined by biological factors,
psycholoqical factors, and social and cultural factors.

By
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Dlsplacement is th process by which an emotlon .
' originally attached te a particulaxr person, object, or
situation is transferred to something else. The
unacceptable - feellngs .are usually transferred from an
object that is of centtal importance §¢ the' ‘individual's
life to an external.object that is. relatively harmless.
“ A boy who is angry at his parents may kick a dog, or

. clout a baseball, instead of strlklng his father. He
’ remains unaware .af where h;s anger was orlglnally

focused. . y - .

-

" Question: |
What ' is displacement?.' : 'f' :1 : ‘ e .

)

Answer: ' C ‘ _ f

Displacement is the uncon501ous process of
transferring unacceptable feelings and actions tpward
a‘central figure in the individual's life to a
relatively harmless external object. An example of
this is a child who is mad at hi¥ father but tortures
his dog 1nstead d

v

‘

T
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. The displacement of ‘these, feelings onto an animal

enables .him to.live comfortably with his father an&.

remainhs unchanged even:after he. ieaves home and "1

A ¥
" \
\’: . q
living 1ndependently. . : - \
. I ~'7~]f' .o A
: - . ° : ‘ j ~ '_
’ LT et _— : ) o ' 3 ’ 1 N e ¥
Question:, Set ot - . é o s S
What Ls,the-fqnctionlofﬁdi acement? ST
W e T } o C
X L : ; i
A A ) o Vs H . .
Answer: -~ -, .= *% - )
—_— . : e . . s
. v t, . ” - T
_ Dlsplacement allows the 1nduvidual to remain on’ .
comertable eyms with the. orlg Hal object .of his -
hostlllty because he has transf red his -unacceptable ..
. feellngs and actions to somethir jelse. You cdan live
'w1th your father because- you to iure you; dog. L ;
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Dommance relata.onsh;:.ps are a system of status
-within a social orgam.zatmn in which individuals .
occupy different ranks in respect to.one another..
Such-systems, found in both human and animal societies, ,
are sometimes called “pecklng orders." -The relation-
‘ships may-be based only on physlcal characterlstlcs,vi
such as strength or cunnlng, as in the case of most . ' -
animal social orgaanatlons, but. in the more complex
" human soc1et1es they usually - depend on the.acqu1s1tlon _
of prestlge symbols, such as titles or materlal ST
possess1ons. ’ : _ Lo B S

Question: - | "' ;
What are 'dominance relationships?,
. S e . LA . .

Y . »

Answer: S S B o
e ————— N . " R

Domlnance relatlonshrpsl also called pecklng
orders, are the rankings of individuals w1th1n a social
orgahization. In animal s001et1es ‘this ranklng is .. -

- usually based on strength or cunning, while in human
ocieties the ranklng is usually based on acqulred
poSsess10ns. Top dogs and top sergeants can; peck at
w:.il. z .. : S | '

- + .
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Domlnance relatlonshlps are usually hierarchial -
*in nature and are subject to change through’ competi-
tiveness by.zthe members- of the ‘sbeciety.  Psychologists
and sociolodigts believe such an organ!%atlon of relation-
ships allows the group ‘to 'remain: intact and assures 1ts
survival agalnst outslde pressures. +

\

Question: . e

- What.is the purpose)of domlnance'relatlonshlps
and how can. these relatlonshlps be altered?

o .

Answer. , Lo !
A

R

St Domlnance relatlonshlps_or ranklngs withln a social
group can be changed by compétition between differently
ranked individuals. .This gives the underdog a chance.
These dominance relatlonshlpsﬁkeep the group 1ntact and
protect 1b from, outslde pressures.

.
N




T "

o : ) 7 2
Further Information on Forming RO B
. Cumulative Questions and Answers . -

0,
k-

Now that you. have had ‘Some experrence w1th our cumula- .

tive que.,stlons and ansWers, we would like you to form some

--.of your own. As in the earller exercise you w1ll read a

n -+

paragraph, wrlte your unusual questlon and ‘answer beneath .

it, and then turn the next page to see the questeon and

.answer we have created in order to glve you some further S
: .

" 1deas. In this segtion palrs of paragraphs will contaln

‘related materlal'so that the second questlon and answer you form

‘should COntaln, when p_sslble, the 1nformatlon presented A "

° : : : . s £ 3
in both paragraphs. = - ‘ } '.,\ . ;

e

As before, most of* our questlons and. answers are pretty
- tame so your ]Ob is to create questions and answe\s that are

‘ - Car

.at least more unusual than ouxs. - . \

3

You, w1ll be g1ven 15 mlnutes to go through as\many of e -
;_the.next 5 palrs of paragraphs_that’ you can. There'is noJ
'khurry, there 1s no need to go through all of them. This is
FJust practlce. If you should'get to the next set of instruc-
‘tlons before the time 1s up, please stop.

L \

S " Any Questiongﬁ 5 I

| N .
L . . -

| ERIC™ -
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_ “Grade AA or ‘Grade A eggs are tap quallty, w;th a
. large amount of firm white, and & well rounded, high
. - standing yolk. While good for all useg, their high
_ quallty and freshness are most- apprecmated for
s _ poachlng, frylng or bolllng ln the shel; -

* - ) m
: ) f‘. [ ’
/ - L 4
“ {Quesfion:n . S I »' -
'~ What are the characterlstlcs of Grade A and AR
) © eggs and how can they be used’ .
“Answer:
. . Grade A and-AA eggs, which have 1afge, firm
"~ whites and.high standing yolks, are of the hlghest
‘quality. and are good poached ‘boiled, frled or any :
, other Way. : . . ,
B . . S e e AN
+ \ ! o . E f
’ g a :'_’ ‘ ;
' ! . o .
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' ‘Question:}. - R S

o f

. 3 : b
o, . < 4 i

L Grade B and Grade C eggs have thinner whltes, and

the yolks tend to flatten out. They are especially

. useful in omelets, salad dreSS1ngs, and for comblnlng L

with foods, as they have the same food value as top )
grade eggs., . o a

&

. . : N .nv' .
What are the characterlstlcs of Grade and C \-; f

eggs and how can they be. used’-“ : “ [ ;,«v‘ LT

R 1"" : Bt A N ' : °
”,”AnSWer: SR ' s : :

;0

& . : v . : : ’

Although Grade B and c: eggs have thinner whltes'

'and flatter yolks, they have the same food value as

hlgher grade eggs’ and are very useful in qomblnatlon f‘-’y '
with other foods c L . oo

P
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.. drive and a capaclty for learning which appeaxr to Be

Man s tremendous brain has. endoWed hin Wlth a.
ag strong as the desire for food or.sex. This means-

that when a m;ddle«aged man stops 1earn1ng ‘he- is often
left with a great drxve and hxghly developed capacxtaes.

.

o Questlon.

@

. . 1 . L LT
4 . . . id

"'Answer: D e e S

BN Man"i’drivevand capac1ty for learnlng appear tc
‘be as strong as his drlve for food or sex, so when a
‘-middle-aged man stops learning he's left with a gfeat
drlve and hlghly deve10ped caPa01t1es.

~ : o L. . 4
.
- . . .

. o P

o
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If he goes to' live in. another culture, the 8 ‘f)é '
. learning process.is often reactivated. For most B
- Bmericans tied down at home this js not possible.’ . .

I .Qgesﬁion:~ L S _ C SRR J
'~ .+ .. . How can the learning process be reactivated? ' Lo
a TS £ B EI N

AnSwer: .
= - If a person moves to another culture. the learnlng
G pxocess, is often reactlvated but thlS is. not p0551b1e

for‘most Amerlcans. Wl

.

<

e
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. The. varieties of wines are beyond count,_not';hly~
becausé eveyy year there is a new tide gf all kinds of”
<o _ wihes flowing in from all the vineyards. of -the woxld,

. T but. also because the wines madd from the-grapes of those:
R | same vineyards in previous years changé for better or .
" " worse with age. There are, however, three main?great ' w
54 N
|

ot

;. classes or divisions of wines called the Table Wines, -
- Sparkline Wines, and Fortified Wines. s

»

SRR T T YA S

', Question: L A e /{ii\\m

“, ..» - How would you characterize the varieties of wines '
' and why is this difficult, to’.o? - -

Buswer: . g 4 o -
L T . . Although. there are three‘main'divisions of wihes,

o ©  the tabl® wines, sparkling wines and fortified wines; . . -
ot ' the specific v?:ietieé of each are beyond count because - .
T T " of the production of new wines and the ageing of stored

wines. S st SRR ]

»
Lo
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iy The table wlnes are the bﬁverage4'1n°s, xith as™ T
.’ little as 8% of{alcohol or as fuch ‘as «13%: they are = . =~ |
; , ~ . .7 mostly 1ne\pen51V¢¢W1nes with o claim/to any attrac- e
; : . tive Douquet or fipesse. The" ‘parxllng wines  of which® ,
E e _ . . champagne iz an eﬁample owe thelr. efrervescénce to a - . N
- carbonic acid gas, while the . rtified wines have a ST s
« . -muchk higher alcoholig! content Wan' the-first kwo, due .z .
. to addltlon of brandy. ® " R B ST e
. K . ';"-W ) .
F ’ v 7 1{ .. CN : . g
’ Question: - ) : i ! I T : -
, : s f};”‘Whatvare the three main ‘divisions of, wines“and - "
S ' "what is the dlfference betwee '
- S 2 . s
( ’! l. “ :..'gv‘.
Answer: o *vtu
. The three main d1v151ons of" wines are: table wines
* which are .inexpensive be"erage wines with 8./<,13%~ D ®
.alcohol content; $parkline w1n°s,,such -as, champagne,";ii .
o _which have carbonic acid gasg ‘added to" produce the: effe —
" vescent gquality, and fortified wineés vhich have the . " i« N
) : hlghest alcohol content due to the addltlon Lo} brandy"f. o
. \ “ . N . : . u‘.._." B Y
L, » 3 T,
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' Frozen foods are presefved by quick freezing. }:Q
This ig’ done at a very . lo 'temperature, and the - . °
vfood must be kept at zerxd farenheit or: below to retain

itsutexture and flavor

.

. Some foods are quickly ffOzenvat a very’lowgif'
- ’ltemperature and then kept 'at..zero -farenheit or
. below to retain their te?ture and flavor. -




55

'¢¢/' S ‘Although foods will freerze at temperatures as high
o as 32 F., the freezing process is slow and ruins the—
‘texture ¥nd flavor of the food. In a standard- refri-
~gerator, the freezer is mainly ‘useful for storing
‘comnercially frozen food, not for home prepared foods.

- - ! : . - ¢
o, . ) - R . . .

guestion- . ’*vffA g ‘42 H;;>/" S I
Why are standard refrigerators mainly used only '
=for storing commercially frozen foods?
N

)
“s. . Answer: . '}

_ In order to rétain texture and flavor, foods should
. ' ~ be frozen quickly at temperatures lower: than those.
’ - available in etandard refrigerator: .freezers. Thus
such. refrigerators are mainly useful for storing food
that has been quick—frozen. v S, .

i
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Aruitoxt provided by Eic:

The greatest beneflt derlved from mlxlng sawdust

w;th the soil is physical, for it contains little
- nutriments. It loosens heavy soils and makes them

ea51er to work. .

Question. IR

What beneflts will s01l gain from the addltlon

of sawdust’ o L
S :

AnsWer.._ ) : S .o S . .

Sawdust Wlll make the soil looser and easier to
work but not more fertlle. < :

v

i




N . . / - *
) C Sawdust increases the water holdlng CapaClty of .
X all types of soil, because it will absorb’ up to four .
: ’ times its weight in vater. Hence a slightly sandy : )
soil is 1mproveé-too. ‘ S . : T :

. . ' . ’

. + ,
- Vo : |

§ - P ' e :
* . Question: o ' S ‘
Be51des making soils easier to work, what addltlonal
"‘ -beneflt 15 gained from addlng oavdust to 501159
; Answer :
Sawdust 1mproves the water holdlng capac1ty of .
all soils. . -
h
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Instructions on Forming “éhorthahdf‘-r

_ Questions and Answers.

-
’

Most of the time ‘it would be iuo time consuming to - -
completely write out-your questlons and answers. A .

' better procedure‘would be to form the question and answer
in your head ‘and then write down or ‘draw a few notes to
help you remember it. TThese notes ‘would act like a

"shorthand", questlon and answer and might ultlmately

’»replace underllnlng and notetaklng in your normal studying.

. I
. - ' In this sectlon of your tralnlng we would,llke to
glve you Some experlence ohn forming unusual, “shorthand“
questions and answers. You will read ,a paragr ph, form
a question and answer in your head, write down a:few .
notes to help you remember it, and then turn the next '
page ;to see our queaq;on and .answer for further ideas. -
In.some of the examples we have provided a shorthand
dquestion and answer as feedback. However, in most cases
" we have provided a more elaborate version in ‘order to
make our ideas clearer. . Generally, your questlon and
Answer should . be sxmpler than ours.

-

o a

Some of the paragraphs in this sectlon are related
so in these cases your later "shorthand" questions and
answersvshould contain information from earlier
paragraphs. As before, your job is to make your
Qhestions and answers more unusual'than ours.

e You Wlll have lO minutes to go- through ‘the next .
et of paragraphs.ﬂ Remember, it is not necessary for -
u to hurry. Take your time and relax. If you reach .
the end of the booklet, please stop. ' :

£
a




: Early in the 1960s a researcher named Stunkard _
- performed a simple.but important experimenf. He asked -
* @ group made up of obese and normal-weight subjects to
visit fiis laboratory at breakfast time. They were
given only one previous instruction: Do not egt any: .
o  food in the early morning hours before the visit to . .
- the laboratory. When they arrived, Stunkard had each R
visitor swallow a gastric balloon that continuously o
recorded their stomach contractions. Then, at regular - .
: fifteen-minute. intervald, he ‘askéd the subjects, "Do -
o xpu_feel_ﬁungry?"f They, in turn, answered "yes" or .
B - "no," giving Stunkard a measure of how stomach contrac-’
tions correlate with subjective experiences of hunger.
The results for normal subjects were predictable;: - -
. Their reports of hunger correlated directly with- their K
stomach contractions. "For the obese, on the other ' S
hand, there (was) little correspondence between gastric
motility and self-reports of hunger." In other words, -
. "whether of not'the obese subject {(described) himself
' - ~as hungry :seems to have almost nothing to do with the oy

-

-~ state-of his gut."

v

o

w-

Wt

-Question:

' Describe an éxpe:imént showing differences between
‘ obese and normal.individuals with regard to the relation-:
ship between their reports of hunger and their stomach .::
contractions. , { o , - ﬁ\ T
: . Answer: ' 3 ° o T o _i7 | o
- . Early in the 1960s, Stunkard had both normal weight -,
dnd obese individuals swallow a gastric, baloon that '
recorded their stomach contractions. He then asked e .
them every fifteen minutes whether or not they were hungry.

. - » 'The hunger reports for normals correlated directly with- ) N
_ - their stomach contractions while those for obese people y ~
- . showed very little relationship to their contractions. .

Apparently, feelings of hunger in an obese person are
‘not related to¥the state of his stomach. . : .
” ’ - ‘ ° . - S - ~ N B N ’ . v .v °

-
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. If the obese-person does not experience hunger as '.

- a result of stomach contractions, then what does
‘motivate him to eat-rand-overeat?  'This question
intrigued Columbia University pSYChOlOngt Stanley
Schacter. Through a series of experiments, he came .

. to the following conclusion: "Eating by the obese
sechis unrelated t6 any internal visceral state, but

" is determined by external food-related cues such- as
the sight, smell, and taste of food.f . Schacter
recognlzed~(of course, that everyone S, eat1ng is,- to
some extent, 1nﬁluenced by his immediate env1ronment.__"
Mosﬁ:tourists, for example, are 'not hungry for meat
after watching a gory bullfight. However, for normal

- people, situational factors are not- dominant; whereas,’
for the obese, "1nterna1 state is 1rre1e6ant, and

‘_ eat1ng behav1or 1s determlned largély by external cues..AA 

<

?Qﬁestion: - S | B
A Whatofactors motlvate an obese person to eat-—
and overeat? e L

Answer: -~ .

: ~ ' - . :

After a series of experiments, a psychologist
‘named Schachter concluded that eating by fat people
~is determined by external food-related cues such as
sight, smell and taste of food instead of the intermal

_.visceral state which produces hunger in-normals. '
Although everyone's eating is influenced by the
" situation to some extent, these situational factors.
. aren't nearly so domlnant for normals as they are for
—~ obese people.- L e

a
\

a
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"Aithough:you may not need an“énéineering degree
. 8

to operate your array of household appliances, it does

“help to know this muth about electricity:

that head electrically use vastly more electricity’

than 1light bulbs,fradip and T.V,, or electric motors.
"" v

':\ ', . R i -

o X . - _ :
, . i . ’ ', : . . l

"Question: EEEEIN ’ s

Wha£ typé9°of appliancés use-@he;moéf eleéﬁriqify?'_

. — .

Ao U
Answergs. - . TR - R e
-~ Appliances that' heat eledtridally'use_é.lot more
electricity than -light bulbs, radios and T.V., or
electric motors. R e : - -
y : s o R - A . : -
» . " - '. .
a ! o L)
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.appliances -~ .,
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- Your breakfast toaster may, yse nearly ten tlmeS?

as much current while lt'S on than the wost powerful-
~ vacuum cleaners, while your. ‘electric iron regquires
more watts than a dozen light bulbs plus the radio.

- Air cqonditioners ‘(heat pumps) are also heavy users
~of: electr1c1ty.

- °~\
Ed t

Question: - 3; ._ . L : . o N

‘What are .some examples of "heatlng“ appllances’
and how does their electrical. usage compare to that
,of other appllances°

o
’

S

‘Answer: L

%

" Appliances whi'ch heat electrically such as
toasters, irong-and air conditioners require-many
times the amount of electrlclty of "non—heaters"

such as radlos, T. V. s and vacuum cleaners.

el




Imaglne that you are VlSltlng your flrst Engllsh
o " pub and that-your: host challenges you te a game of - S
B A oA, darts. . Never having played, you grac1ouslv decllne =
I S . _ and then, in the finest ‘Arnericen spirit, run“out, buy L
[ a set, and begin practicing in your hotel After the - - e
< e . first hundred tosses, you: begln getting a feel for the N
M o game; by the nekt day, you're ready to go-out and
challenge the qveen s flnest. :

. ] . .
M
'

S0, guestion: = ‘
r S . You have been challenged to a game of darts in
S . an’Engllsh pub _What is your xesponse°

E - e o ,bnswer;, c 7A' _ e C

o L Hav1ng been challenged to a game of darts in an S
Engllsh pub, you decline because of lack of experience, o
- . ¢ ' you practlce for‘a day, and you are. then ready- tq%@lay. o

<

A




.

O

ERIC

Aruitoxt provided by Eic:

.accuracy, your plight would be hopeless.

Answur'

. You have 1earned your dert game well “ But’

‘pretend that you were“forced to. practice yoyr throws

blindfolded with plugs in your &ars. Could you ever’
perfect your toss under these éondltrbws° No."

_ Improvement would be impossible because you lacked | fv
_the vital component of learning: feedback concerning -
vour . performance. Deprived of visual feedback, unable

to. gain knowledge of results concerning your throW1ng

-

~ . . . o Sl eh o _
.Question: . ' : . : _ 2

o

: - What would be the cffect of pract1c1ng dart
throw1ng whlle‘ bl. 1ndfolded and why” "

If you practlced your dart game bandfolded

‘you would never improve because you gould not see-

how you were doing cfeedback) and’ you coul&n t
make corrections. ’ . o . o

-
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‘unusual, cumulative, "shorthand" connections. If .

”~

Question and Answer

DeCiding When to Use Your Connection Technique

o .
3

You ‘now have had some experience on forming

-t ’

practiced, this connection technique should dramatically

. improve your studying. However, you may have been

wondering ‘if the Strategy doesn't take too much time.
Well, there ‘are twp points ‘to be considered here. -
First, the more you practice the technique, the faster
and more automatic it will become. 1In fact, eventually
it will be so automatic that it will not substantially

8low down your reading speed Second, it is not
‘necessary to apply this technique after every paragraph.

In this training session we want to help you learn- how

to decide when to use the technique.
}

Think about it this way. When you study a. textbook,

‘you make some decisions about what part of the text is

important enough to demand intensive study. Maybe you
also make decisions about how well you understand each
passage or section. . Certainly, that's what very: '
efficient learners do. They decide how,important a

‘'passage is, and whether they understand it well. enough.

Then they put that information together to ‘decide
whether they should give it more,attention, that is,.

@ .

g™ “whether. they should apply a connection technique of -

some sort.

For the purposes of this training“program we are

‘goihg to simplify this decision procedure somewhat. % :
t

We want you to consider that all of the material tha

‘you will be reading is~importgnt. That is, consider

that all of thé material has Some chance of apbearing

on a later test. .This is certainly the ease in many
courses that you will be taking. Now, assuming that -
everything’ is important the only judgment you need to =
make after each paragraph is how well you understood the
material. If you understood it very well and could
remember it suffiCiently to explain it to someone, else,
there would be no reason to use the connection technique.,'

- However, if you did not understandxit too well or if

you thought you would have difficulty remembering it,

.you should apply the technique of forming unusual

.cumulative, "shorthand" connections.




».

_ To determine your level of undéféfahding, we would
like you to make a wxating after every paragraph. The
rating scale you should use is _contained -on the next ,

page. It is the same one you used in the very beginning

of the training program. Notice that the scale relates
to both understanding and memory of the material. -

. Now, the decision procedure that you should follow
- is this: read the paragraph, write the rating of your
understanding in the blank provided, and if .that rating
~is 6 or less, form an unusual, cumulative "shorthand"
- connection to the material presented in the paragraph.
. If your rating is 7 or more, just. proceed on to the.
* next paragraph. If inAdoubé it 1is better to. form the
" cohnection than to skip over the material. R
. To gain ,practice on this technique we would like
~ you “to go through a Scientific American article that has
been broken down into paragraphs. “After each paragraph
you are 'to rate your understanding and, depending on
- your rating, form a "shorthand" connection. "You can-
then turn the next page to see the connection that we.
have formed. In most cases we have provided you with
a standard, total connection. Remember your job is to
make a "shorthand" connection that is more unusual than

., ours and one that is cumulative whenever possible.

Again, the rule is if your rating is 6 or less,
you should form asconnection. You will be given 15
‘minutes to go through thé“next set of paragraphs.:
~ ‘Please stop when you get to the next instructions.

R
.~

.o . Any Questions! .

- -




In populatlon growth the human species is . *}"
.« -consplcuously out,of line with the rest of the anlmal -
' "kingdom. Man is almost alone in showing a longterm..'- '~;';
.. upward trend in. numbers; most other animals malntaln -
- their populatlon.SLZe at a fairly constant level. - To- ) -
~ be sure, many of them fluctuate in number from -season”" - ..
v to season, from year to year or from decade to decade.} e
' Such fluctuatlons, however, tend to swing eratlcally- o
ardund a constant average value. “More commonly anlmal
v }populatlons maintain a. steady state year after year
~and even century after century. If and when the. ,-@'
. populatlon does rise or fall-permanently, because of - L
~ -some change in 'the enV1ronment, it generally stablllzes':_. S
agaln-at a new level. A o R B ’

b'l-' o F. >’
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In populatlon growth the Auman spec jes is

consplcuously out of Iine w:thwthe rest of ‘the anlmal
" kingdom. Man s’ almost alone in shozlng a longterm
upward trend in numbers;: most other anlmals maintain. ~
their populatlon size at a. ialrly constant level. . To
be sure,. many of them fluctutate in number from season:,
‘to season, from year to vear or‘from decade to decade.
Such fluctuatlons nowever, tend to sW1ng eratlcally '
h-around a constant average valueL More commonly animal
populatlons maintain a steady state year after year'*‘ ;
and evén century. after century. -If and’ when the R
populatlon does rise or fall permanently;fbecause of
scme changé in “the enVLronmsnt, it generally stabilizes
agaln at a-new level RN ARV I P b

R

Question:

S

What is. the dlfference etween the populatlon
growth in’ humans as compareq to othex ‘animals?

Answer: - -

pp

©

] _ Thb human populatlon has cont1nued to increase

. over ‘a long period of time whlle almost all other
“animal populations have fluctuated around a constant
‘average value. CoLan : V}

f
|
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“This well-established fact of population dynamics
deserves to be studied with close attention, because .
the growth” of human populatjons has become in recent
years a matter of “increasing c¢ncern.»'What-sbrt of
. mechanism is responsible for such strict control of . -
the size of populations?' Each animal population, ‘
apart from #an's, seems to be regulated in a homeostatic
manner by some system that tends to keep it within not
 too wide limits of a set average density. Ecologists
have been. geeking to discover the nature of this '
system for many years. ' ' o

P .

‘Understanding -




- a matter of increasing concern, the work of e aFologlsts o .

J:f'thelr growth deserves cons1derable attentlon. o

thave been seeking to dlscover the nature - of this system ' J "
' -for many. years.; ‘

o e

'Question:°

Answer&

{

~ This well-establlshed fact of populatlon dynamics-
deserves to bé studied with close attention, because
the growth of human. populatlons ‘has become in recent
years a matter of incredsing concern. What sort of
mechanism is respon51ble for such strict control of
the size of populatrons’ Each animal populatlon, ;
apart from ‘man's, seems to be reqgulated in‘a homeostatlc )
manner by some system that tends to keep it within not
too wide limits of a set average density. Ecologlsts oo

[ S

t

Why should we study the control of anlmal
populaxlon°

2
RS N
L .5-‘?‘:' . P i

, ) ] . .

’ ~ - . ¢ . il . . B |
* o w : ‘ . ,

. «"‘&?.,_ . . . } o L : .-

' Because the growth of human populatlon has become

in determlnlng how other animals homeostatlc lly limit

R N
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"° . The prevailing hypothesis has been that'populaﬁion
is regulated by a set of negative natural controls._ It
is assumed that -animals will produce young as fast as .
they efficiently can, and.that the main. factors that

" keep populatlon density within fixed limits are

. predators, starvatlon, accidents and ‘parasites causing
disease. .On the face.of it this assumption seems

~ entirely reasonable; overcrowding should increage the
‘death toll from most of these factors'and thus act to
-‘cut. back ‘the populatlon when it rises to a high den51ty.
On close examlnatlon, however, these 1deas ‘do not ,

Stand up. B . . ) . v s -

Understandin&}?gg; N e o ' L : f
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., . BN
The prevalllng hypothes;s has been that populatlon
.1s regulated by a set of negative natural controls. It
T is assumed that animals will produce young as fast as,
' they eff1c1ently can, and that the main factors that
- keep population density within flxed limits are
fpredators, starvation, accidents and paras1tes cau51ng
disease. On thé; face of it this assumptlon seems
entlrely réasonable; overcrowding should increase the
death toll from most of these factors and thus act to ,
cut back the population when it rises to a high density.
On close examlnatlon, however, thése 1deas do not
stand up. N :

~

v Questien: : o T
- What has been the hYPOthGSlS concernlng populatlon
L 'contrpl and is’ 1t correct° o _

@ —

Answer. . 1k-

It has ‘been hypothes1zed that anlmals produce
young as fast as, they can and that as overcrowding
increases, death from predators, starvatlon, accidents
-and disease cut -back the population to a lower level.
This view of population regulation, however, does not
-seem to stand up under close examlnatlen.

4 © . e 3 ’
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- The notions that predators or disease are &-Jentiﬁl. .
controllers of population density can be dismissed at e
once. There are animals that effectively have no .
predators and are not readily subject to disease and _
yet are limited to a stable level of population. . '
Disease per se does’ not act on a large scale to control
- population growth in the animal world. This. leaves .
T - starvation as the possible control. The questxgn of -
' whether starvation itself acts directly to remove a -
. population surplus calls for careful analysis: ° ‘

- ’ . -«
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Aruitoxt provided by Eic: -

°

The notions that predators or dlsease are ess;ntlal
controllers of population density can be dismis sed at
once. There are animals that effegtively haveé no * ° -
predators and are not readlly subject to diseasée and.
yet are limlted ‘to a stable level of populdtion.,  Disease.
per se does not’ act-on a large scalé to control population

"~ growth in the animal world. This’ leaves. starvation as

*_ the possible control. , The questign of whether starvation

. itself acts dlrectly to remove a populatlon surplﬂs calls
for careful analysls.

° . . ce

4 . . B . . -
Question: s Lo - v ‘

. How important are predation, dlsease and starvatlon
-as controllers of population? . :

- @

o
.

Ans&ef: B "“f
. Predation and disease.can be tliminated as the
essential controllerxs of population becausq,thére are

" animals who maintain a stable. population and yet have

\o

virtually no predators and are not readily susceptible |,
to diseases. .This leaves starvatlon as a* p0531b111ty for
further examination. .

N bl e

v

a
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P . .) : b : o
Even a casual examination makes it clear that in
most animal communities starvation is rare. Normally

o . cold may ‘starve out a populatlon, but that is an-
‘ . accident of weather--a. disaster -that does not arise
S from thé density of population. We must therefore
~ conclude that. death from hunger is not an 1mportant K
den51ty—dependent factor in controlllng population
size except 1n certaln unusual cases.

»
. c s

Understanding't ‘ '.]V' e
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'\/f\@ll the 1nd1v1duals in the habitat get enough food‘ -
to surv1ve. Occasionally a- perlod of drought or severe

B




+ Even a casual examination makes it clear that in
most animal ‘communities starvation is rare. Normally
all the individuals in the habitat get enough food to
surv1ve. Occasionally a period of drought or severe

-~ cold may starve out a population, but that is an
accident of weather--a disaster that does not arise
from the density of population. We must therefore
concludé that death from hunger is not an important
density-dependent factor in controlling populatlon
sizé except in certaln unusual cases. ; , »

Questicn:u o : _ B L
Why does starvation seem like an unllkely

explanatlon for populatlon control?

'Answer :

¥

Starvatlén Seems llke an unlikely candidate for
the major factor controlling population because,
except for occasional accidents of weather resulting
in droughts or severe cold which starve out a
,populatlon, starvation in most animal communltles is
rare. - . : , . \

¢




condltlons.‘_ . es

L4

K

Yet the dénsity of population in the majority of

habitats does depend directly on the size of tHe food

supply; the close relation of She to the other is clear .

in representatlve situations where both variables hav
been measured. -We have, then, the S1tuatlon that no

individual starves but the populatlon does not outgrow
the food, supply avallable in 1ts habltat under normal

Understanding . - N
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,QUestionf

Answer: e

°
’—

'Yet the density of population in the majority of
habitats does depend directly on. the size of the food |
supply,A e close relation of one to the other is
clear in representatlve s;tuat;ons where both variables

, have been measured. We h&ve, then, the 51tuat10n that

no individual starves but the populatlon .does not
outgrow the food Supply avallable in ltS habltat under
normal condltlons. : :

N . .
L : , -

What is the relatlonshlp between food supply and
populatlon size in anlmal communltles? .

i
i
I

, S ji.' . o

- Although starvation in aninal'communities'is .rare, .
. the population dens1ty does vary directly w1th the 51ze
of the food supply available. - . _ o,

.
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' For many of the higher animals one. can see

-therefore that neither predators, dlsease nor starvatlon

- Understanding

,can account for the regulatlon of- numbers. . There is S

of course accidental. mortality, but it strikes in-
unpredictable and haphazard ways, independehtly of
population density, and so must be ruled out as a
stabilizer of population. All these' considerations o
point to the possibility that the animals themselves A
must exercise the necessary restra:.nt1 . o Y
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 therefore that nerther predators, disease nor A
starvation can account for the. regdlatlon of numbers._«_'ﬁ'
‘There is of céurse. accldental mortality, but it ‘

" strikes in unpredlctable and -haphazard ways, . o

For many of the hlgher animals one: can see

1ndependent1y of populatlon density, and so must be

- ruled out as a stabilizer of population. All .of these
‘conslderatlons point to the possibility that. the

animals theémselves must exercise the necessary
restrarntl " ¢ L : -7 t

©

-Questlon'
-

-’ What conslderatlons polnt to the pOSSlblllty
that animals themselves exercise the necessary
restralnt to control thelr populatlon° '

- - R S

Answer.'. o P

It may be that anlmals themselves exer01se the
necessary restraint in regulatlng their populatlon.
Since neither predators, disease nor starvation perform
this function, and since accident mortality, though
it certainly" occurs, happens haphazardly and 1s thus-
1ndependent of" populatlon denslty. :

\
©




. and all but eliminated animals. such .as the white -

. . * . .
+ al a .,
&

Jg- - .
- ﬁ%n s own history provldes some vivid examples ol
- of what is entailed hexe. By overgrazlng he has
”:converted orice rich pastures' into deserts; by
overhunting he has extermlnated the passenger plgeon

whale, the southern fur seal and, in many of thelr
former breedlng places, sea turtles; he is now‘
threatening to exterminate all five species of
~rhinoceros inhabiting tr0plcal Afrlcazand Asia becauser .
" the horns of those anlmals are valued for their v
alleged aphrodlslac powers. Exploiting the riches of
today can exhaust and destroy the resources of :
tomorrow. - The ‘point is that’ anlmals face precisely

. this danger with respect. to ‘their foeod supply, and
'they generally handle it more prudently than man- does.

<
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Man s ‘own. hlstory provmdes some VlVld examples
" -of what is- entalled ‘here. By overgraz;ng he has’
‘converted once rich. pastures into deserts, by '
. ,overhuntlng he has extermlnated the passenger plgeon o
- and all but eliminated animals such as the white . . oy
~whale, the southern furagzai\zzd, in many of- thelr R R
former breeding places, sea t tles; he is now ’ '
:“threatenlng to exterminate all five spec1es of - »
. - rhinoceros inhabiting tropical Africa- and Asia because . -
'a_the horns of those animals are valued for their .
.~ alleged aphrodisiac _powers. . Exp101trng the riches of,
D today can. exhaust and destroy the resources of o
' tomorrow). The point is that anlmals'face prec1se1y N iMY
_ this danger with respect to their food supply, and .
e _‘they generally handle 1t more- prudently than man does.

41.-
- _ Queg&ion: S R 0
1

oo ’ \\ :

How does man - compare with the rest of the an1ma1
;klngdom in: hand11ng natural resources’

»

-~ -
. . . . g

Gos _Answeri L

. " Man has not shown restraint in using avallable

: : natural fesources-v Due to gvergrazing, extermlnatlon S i,
‘of .animals by overhuntlng, nd elimination: of species

" for exotic purposes, man is left with deserts and _

~ depleted animal species.- Animals face the same o
-problem w1th respect to their food: supply but they

}handle lt wrth much more restralnt than humansﬁ

* .Y
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” with is so abundant that it could feed an enormous -
- population. Then, however, it would be gone in -hours

&

“ A‘ . . ) M ’ . . . .

- Birds feeding on seeds and berries in the fall
or chickadées 'living on hibernating insects in winter
are in such a situation.” The stock of food to begin

or days, and the birds must depend on ,this food supply.
for weeks or months. To make it last through the

season the birds must restrict the size of their
population in advance. . The same necessity holds in

‘situations where unlimited feeding’ would wipe out the

sources that-replenish the food supply. Thus the

threat of starvation tomorrow, not hunger itself -
tqday%'Seems‘to~be,the factor that decides what the
density of a population ought to be. Long before

PR - Y

starvation would otherwise occur, the population must

limit its growth in order to avoid disastrous over-
exploitation of food .resources. . Ve -

)
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. chickadees living on hibernating insects'in winter -
~.are in such a situation.’ The stock of food to begin
- with is’ so abundant that it could feed an enormous
populatlon.f Then, however, it would be gone in hours
or days, and the b1rd§'must depend on this food supply
for weeks or months. To make it last through the
‘season the birds must restrlct the size of their
'{populatzon in advance. - The same necessity ‘holds in

[}

situations where unlimited feeding would wipe out the

_ sources that replenish’ the food supply. Thus the
) threat _of starvation tomorrow, not hunger itself .
-~ today, seems to be ‘the factor' that decides what the
- density of a populatlon ought to be. ‘Long before
»'starvatlon would otherwise occur, the population
' must limit 1ts growth in order to avoid - d1sastrous
. over-exploxtatlon of Qresources. .

-
-

‘Question: . . . ""'. : .

T

T ] R RN
_Answer: : _ R - R é\\>

, The factor that seems to determlne the populatlon
‘.dens1ty is the threat of starvation in the future, . ‘

.not present hunger. Although for birds feeding on
seeds ‘and berries, in the fall the stock of food is
so abundant it could feed a huge population; at Jjthe -
" fall rate of consumptlon the food would be gone: “in
a matter of days rather than the weeks or months it
will have. to last. . Thus, the? populat;on must’ limit

its .growth in advance in order to avoid overexploxta— :

tlon of its food resources. - — )
_ -/
' 151

Birds ﬁeedlng on seeds and berries ln the fall or,

_ , What is the factor that seems to dec1de what the .
s populatlon dens1ty ought to ‘be?* - :

o
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All this 1mplxes that animals restrict thelr B
population. densxty by some artificial device that is-
closely correlated with ;the food supply. What is

requlred is some sort of automatic restrlctlve'
mechanism analogous to the deliberate conventions or .

- agreements by which natlons linit the exploitation

of fishing grounds. , .

9, 9 .

.
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closely correlated with the food supply. . What is

- Answer:

All this implies that animals restrict their
population density by some artificial device fhat is

A

required is some sort of automatic restrictive

. .. o 8 - . A B
mechanism analogous to the deliberate conventions or:-' ..

agreements.byﬂwhich_nations limit the exploitation
of fishing grounds. ' e

.

Question: —_— S . v ) ‘ ‘

How cén.we.qxélain the rgstriction of population
density? ’

w
A . : .

' -To explain animals' restriction of popuiation
density there mugt be some restrictive mechanism -
that is closely correlated with food supply. Perhaps
the 'mechanism would be"énalogous to the agreements

by which nations limit exploitation of fishing grounds. .

-

o 4
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Understanding

One does not need to look:far to realize that
ariimals do indeed possess conventions of this kind.
The best known is the territorial system of.birds..
The practice of staking out a territdry for nesting
and, rearing a family is common among many species of

" -birds. In the breeding season each male lays claim

to an area of not less than a certain minimum size
and keeps out all other males of & e species; in this
way a group of males will parcelyout “the avallable.

- ground as 1nd1V1dual terr1tor1e=- If a male is _
unsuccessful in gaining a terrltory he -will be forced

to leave the area, thus limiting overcrowding. This .
is a perfect example of an artificial mechanism geared
to adﬂustlng the density of population to the food
resources. Instead of competing directly forsthe
food itself the members compete furiously for pieces
of ground, each of which theh becomes the exclusive
food preserve of its owner. If the standard terrltory
is large enough to feed a family, the entire group is
safe from the danger of overtaxing the food supply.

e .o . .
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. ' One does not need to look far to realize'éhat

animals do indeed possess conventions of this kind.

The best known is the territorial. system of birds. Bl
The practice of staking out a territory for nesting °
‘and‘rearing*a family is common among many species of

- birds. 1In the breeding season each male lays claim

to an area of not less than a certain minimum size

- and keeps out all other males of the species; in~this" 'y, o
way a group of males will parcel out the available : , -
~ground as individual territories., If a male is’ . E
unsuccessful in gaining a territory he will be forced .
to leave the area, thu%/iimiting overcrowding. This = -
is a perfect example of an artificial mechanism ”
geared to adjusting the density of population to the

-Pood resources. Instead of competing directly for

‘the food itself the members compete furiously for

pieces of ground, each of which then becomes the : :
exclusive food preserve of its owner. If .the standard ¢
territory is large enough, to feed a family, the entire ,
group is safe from the danger of overtaxing the - food ' *
supply. o N ’ T '
 Question: . - . .

~How does the system of territoriality‘restrict‘
the size of the population? = B Ve

-

Answer: a - ‘ _ : A R

The territorial system of bigds which involves
staking out a territory for nesting and rearing a -
family provides an example of a wonvention that .
restricts the population size. . According to the .
convention of territoriality .a group of males in a - . S
. 'species compete for individual territories in the :
-available ground, thus putting a limit on: crowding. _
' If these territories contain sufficient food to feed °

——

'a family then.the entire aroup is safe. e
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Further Practice oh Decidin ngs When to Use

Your Connection Eechni ue

° 1f; thexre- are no quest16ns you Wlll now go through' & 7
,: - -y o

another Scientific American article’ in exactly the .Same

way. At‘the end of this article you will be given a = -

test to see how well you have done. - “,.l~' ~,’-~(

You have 15 minutes- to ‘go through the next section

4

of paragraphs.' Please stop if you reach the next set
of 1nstructions before time is called . o

Remember, 1f your understanding rating is 6 or less; f

fofm an - unusual, “shbrthand“ ‘connection, and make thlS -

connection cumulative whenever possible. The more J‘ 7

7} N ' l’
connections you form, the better your chances are for

L .

recalling the 1nformation d“rlﬁg the test. _'_' T e
d . . "(J

. , | . Any Questionsl.
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When I was a young lecturer in zoology at -the
University of Leyden 20 years ago, I was asked to

‘organize a laboratory course in animal béhavior for

undergraduates. In my quést for animals that could be

used for such a purpose, I remembered the sticklebacks

‘I had been accustomed as a boy to catch in the dltches

o

' near-my home and to raise in-a backyard aquarlum.r It

seemed that they might be ideal laboratory animals.

. They could be hauled in numbers out of almost every

ditch; they were tame and hardy and small enough - to
thrlve in a tank no larger than a hatbox.

I . : S . . -
Understandlng e - o .-
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When I was a young lecturer in zoology at the,
University of Leyden 20 yeaxrs ago, I was asked to
organize a laboratory ¢ourse in- animal behavior for -
‘undergraduates. In my quest for animals that could be
used for -such a purpose, I remembered the sticklebacks

I had been accustomed as a boy to catch in the ditches
near my home and to raise in a backyard aqu rium. It

. seemed that theynmight-bk.ideal,1aboratory"animals.
They could be hauled  in /numbers out of almost every
. ditch; they were tame and hardy and small enough to
thrive in a tank no larger than'a hatbox. |

Question:

' Why do sticklebacks mgke good laboratory animals?

 Answer: . - B .
. . sticklebacks make ideal laboratory animals’
because they are'plentiful, tame, hardy, and require

 Little space. )




I soon dlscovered that in choos;ng these former
pets I had struck oil. They are so tame that they .
. submit unfrlghtened to laboratory experiments, for
the. stickleback, like the hedgehog, depends on its.
Spines for protection and is little disturbed by
handling. Furthermore, the stickleback turned out
_to be an excellent subject for studying innate
behav1or, which it displays in some remarkably
dramatlc and 1ntr1gu1ng ways. We found it to be the
- mdst reliable of various experlmental animals that
we worked with (including newts, bees, water insects
and birds), and it became the focus of a program of
research in which we now use hundreds of sticklebacks
each year. The stickleback today is ‘also ‘a popular
“subject in- varlous other zoologlcal laboratories in
Europe, notably at the universities in Groningen and
-Oxford. . To us this little fish is what the rat is té
many Amerlcan psychologlsts. :

‘Understanding
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I sSon discovered that.in choosing these former
pets I had struck oil. They are so tame that they
submit unfr;ghtened to 1aboratory experiments, for

. the stickleback, like the hedgehog, depends-on its

spines for protection and is little disturbed by _
‘handling. Furthermore, the stickleback turned out to
be an excellent subject for: studylng innate behavior,
which it displays in some remarkably dramatic ‘and
:1ntrlgu1ng ways. We found it to be the most reliable -
of various experimental animals’ that we worked with
~ (including newts, bees, water 1nsects and birds), and
it became the focus of a program of research in which
we now use hundreds of sticklebacks each year. The
*stickleback today is also a popular subject in various -
_ other zoological laboratories in Europe, notably at
the universities in Gronlngen and oxford. To us thlS
little fish is what. the rat is to many Amerlcan
psychologlsts. S :

Ve

R

Questlon" _ Co - o ?.

: Why do stlcklebacks make great experlmental
‘subjects’> : .. :

~Answer.

. Stlcklebacks make great experlmental subjects.
They are not dlsturbed‘by handling because they have:

~ spines for protection. Further they exhibit :

. intriguing, and ‘reliable, innate behavior.




. My coilaborator.J. van Iersel and I have
' concentrated on the -stickleback's courtship- and
' reproductive behavior, The sex life of the three-
. spined stickleback (Gasterosteus aculeatus) is a- _
/ complicated pattern, purely instinctive and automatic,
which can be observed and manipulated almost at Will.g
e Ur_xder_standin‘g‘ - R
g ,
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) My collaborator J. van Iexrsel and I have
# ' ‘concentrated on the, stgpkleback's courtship and
- S reproductlve behavior. :The sex’life of the three—
' ° spined. sticklebadks (Gasterosteus aculeatus) is a B
' e ;compllcated pattern, purely instinctive and automatic, -
- Wthh can be observed and manlpulated almost at‘wzll.A

B - . . . . M . ~
0 i N . ‘

. ,
‘. | " i’
A Questlon. ’

Lo J ‘

3 . .

e From .an experlmenter s p01nt of v1ew, what are
the 1mportant characterlstlcs of a stlckleback s sex
llfe° AU o S , - -

\ . . . . . , % . . . o . ,,~. ) . .. N
v Answer: MR , o - . et
< : - : ' ’ -,' o R .." o
: Ca The S 1ck1ebabk s sex llfe, whlch is compllcatedv
i but, automatlc, can be ea51ly observed &nd nanlnulated.~
»B . * ) «
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In nature stlcklebacks mate in early sprlny in
'shallow fresh waters. Thetmatxng cycle- follows an
unvarylng rltual, whlch can be seen e‘ ally well in

- the natural habitat or in our tanks. First each
male ledves the..school of fish and- stakes oyt a
‘territory for”ltself from dthh it will drive any
intruder, male @r female. .Then it builds a nest.

It digs a shallow.pit in the sand bottom, carrylng the
sand away mguthful by mouthful."When this depress1on
is about two inches square,’it.piles in a heap of )
weeds, preferably thread algae, coats the material
W1th a sticky substance from its kldneys and shapes
theﬁweedy mass 1nto a ‘mound w1th 1ts snout. It then
‘bores a tunnel in the mound by’ wrlggllng through it.
The tunnel, sllghtly shorter than an adult flsh, is
the nest. e , S : S

- -
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" In nature sticklebacks mate in early spring in
shallow ‘fresh waters. The matlng cycle follows an
unvarying ritual, which .can be seen equally well in .
the natural habitat(ior in our tanks.. First each malev '

- leaves the school of fish and ‘stakes out a terrltory

for 1t§e1f from which it w1ll drlve any 1ntruder,,

. ‘'male ér . female. Thén it builds a nest. It digs a’

. shallow plt in- the sand bottom, carrylng the sand

. away mouthful by mouthful. When- this d ress1on is
about two inches sgquare, it piles in a heap of weeds,

'preferably thread algae, coats theé matérial with a

‘sticky substance from itg kidneys and shapes the -
weedy mass into a mpund with its snout. It then bores

~a tunnel in the mound by wrlggllng ‘through "it. The

"tunnel, sllghtly shorter than‘an adult fish, 1s the ;
nest. .

. KU Coe
. .
< o T
. .

Questlon,  3'._:', U i? o
, Descrlbe the nest bulldlng phase of the o
'”stlckleback s matlng cycle. \<~,>. t_

a

. ‘Answer: ‘
. The'male stickleback beglns 1ts unvarylng matrng

‘Q‘cycle by staking out a . territory which: it defends -~
“.agalnst intruders. It then builds a nest by -digging-

" a pit in the sand with its mouth.. It fills the pit -
with weeds, coats them with a stlckynsubstance from
its kidneys and bores-a tunnel through the mound of -
‘weeds. The tunnel, sllghtly shorter than an adult

"~ fish, is- the nest. = . . oL s v
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- Having finished the nest, tHe male suddenly
changes color, Its’no;mallyuinconspicuous'gray
.coloring had already begun to show a faint pink
- blush on the chin and a greenish gless on the back

and in the eyes. Now the pink becomes a bright
red and the back turns a bluish white. ‘
- Understanding
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Y . T
Having finished the nest, the male suddenly
changes color. Its normally inconspicuous gray
- coloring had already begun to show a faint pink
blush on the chin and 3 greenish gloss on the back .
and in the eyes. Now the pink becomes a bright red

and the back turns a bluish white. . ’
» 3 | . . " ’ S ; V B
: _Questlon: T °/{h. N - ‘

. Descrlbe the coloring of the male stlckleback
before, durlng, and. after nest bulldlng.

Answer:

Before nest building the male stickleback ‘is gnay

in colof. During nest building the back and eyes
- turn greenlsh and the chin pink. After nest4bu11d1ng
, the chin becomes a brlght red and the back bluish

N
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In this colorful,. consplcuous dress the male at
once begins to court females. They, in the meantime,
have also become ready to mate: their bodies have
grown shiny and bulky with 50 to 100 large eggs.
Whenever a female enters the male's ‘territory, he ~°

~ swims toward her in a series of zigzags—~first a °

sldeways turn away from her, then a qulck movement

- toward her. After each advance the male stops for an
instant and then performs another zigzag. This dance:
] continues until the female takes notice and swims ’ °

toward the male in a curious head-up. posture. He

then turns and swims rapidly toward the nest, and ‘she
_ follows. At the nest .the male makes a series of rapid

thrusts with his snout into the entrance. He turns
on his side as he does so and raises his dorsal spines
toward his mate. Thereupon, with a few strong tail
beats, she enters the nest and rests there, her head
sticking out from one end and her tail from- the other.

‘The male now prods her tail base with rhythmic thrusts,

and this causes her to lay her eggs. The whole
courtshlp and egg-laying ritual takes only about one’
minute. As soon-as she has laid her eggs, the female
slips out of the nest. The male then glides. in

 quickly to fertilize the clutech. After that he
- chases the female. away -and goes looklng for another

partner. , o -

L /f"‘tT‘ .
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In this colorful, conspicuous dress the male at once
begins to court females. They, in the meantine,.have also-
becone ready to mate: . their bodies have grown shiny and -
"bulky with 50 to 100 large eggs. Whenever a female enters
the male's territory, he swims toward her in a series of
: 1gzags-—f1rst a sideways turn awayv from her, then a quick
- movement toward her. After each advance the male stops
for an instant and then performs. arother 21gzag. This
dance continues until the female takes notice and swims
.toward the male in a curious head-up posture.. He then
turns and swims rapidly toward the nest, and she follows.
At the nest the male makes a series of rapid thrusts with
-his snout into the entrance.: He turns on his side as he
does so and raises his dorsal spines toward his mate,

_ Thereupon, with a few strong tail beats, she enters the
nest and. rests there, her head .sticking out from one end
~and her tail from the other. The rale now prods her tail

- base with Thythmic thrustb, and ‘this causes her to lay her -

egygs. The whole courtship.and egg-laying ritual takes only,

about one minute. As soon as she has lazid her eggs, the
female slips out of  the nesc. ' The male then glides in
quickly to fertilize the clutch. After that he chases the

" female away and goes looklng for another partner. E

“ y e Doy

-

‘D%scrlbe the phases of the mat1ng cycle that take
place after nest bulldlng.

Answer: = .

With his red chin and bluish back the<male is ready to -
court femaies. He waits for one fat with 50 to 100 eggs
to enter his territory and woos her with a zigzag dance.
until she takes notice of him by-lifting her head, The =
male then swims to the nest and indicates the entrance.
The female enters and lays her eggs to the. accompanlment
of rhythmic thrusts at her tail base by the male's head.
As soon as the eggs are laid the male fertilizes them,
chases the female off, and wa1ts for another. .

< ) -_
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- One.male may escort three, four or eVen five
females- through the nest, fertilizing each patch of
eggs in turn.” Then his mating impulse subsides, his

-color darkens and he gréows increasingly hostile to
~ females. Now he guards the nest from predators and
"fans" water over the eggs with his breast fins to
' enrlch their supply of oxygen and help them to hatch.
Each day sthe eggs need more oxygen and the fish spenda
.~ more time ventilating them. The ventilating reaches
.. a cllmax“just before the eggs hatch. For a day or so
© after the young emerge the father keeps the brood
"together, pursuing each straggler and bringing it back
. in hls mou%h.v Soon the young stlcklebacks become :
' lndependent and assocxate Wlth the young of other brood&.

i
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“Ohe male may escort three, four ox even “five ‘

- through the nest, fertilizing each patch of
turn. Then his mating impulse subsides, his
arkens and he grows' increasingly hostile to °
. Now he guards the nest from predators and -
_ ater over the-eggs with his breast fins to
enrich eir supply of,oxygen and help them to hatch.
Each day the eggs need more oxygen and the £fish spends»
more time ventilating them. The ventllatlng reaches
a climax just before the eggs hatch. For a:day or so
after the young emerge ‘the father keeps the brood

together, pursuing each 'straggler and bringing ‘it back. .

in his mouth. Soon the young sticklebacks become
independent and assoc1ate with the young of other
broods.

.
S

Ea

5,
1\

SRemge

Question: .
— \ _

. What does- the male stlckleback do after .
fertlllzlnd'the eggs’

- Answer'? . o S : ‘ . .

One - male may fertilize the eggs from three to
five females. After this his mating. 1mpulse subsides
‘and his color darkens. ‘He now guards the nest, ,
fanning it with hi$ fins until the eggs hatch. After
. the eggs hatch he keeps the small fry together for a

- day or two. Following this the young leave the

father to assoc1ate with other young stlcklebacks.

-




To get.light on, the behavior'of'man,fpafticularly
his innate drives aﬁ& conflicts, it is often helpful
- to study the elements of behayvior in a simple animal.
Here is a little fish that exhibits a complicated _
pattern of activities; all dependent on simple stimuli
-and drives. We have studied and analyzed its behavior
by a large number of experiments, and have learned a
‘good deal about why the stickleback behaves as it does.

Understanding
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To get llght on the behavxor of man, partlcularly

_his innate drives and conflictg, it is often helpful

to study the elements of behavior in a simple animal.
Here is a little fish that exhibits a complicated

- pattern of activities, all dependent on simple StlmUll

and drives.. We have studied and analyzed its behaV1or

"by a large number of experiments, and have.learned a

good deal about why the stlckleback ‘behaves as 1t does.

.
. o,

l_Questidn:(

What is the value -in studylng the behav1or of
sticklebacks?

o

,_AnSWer: : L .‘43

e . .

The’ value of studylng the compllcated, ‘innate
behavior of the stlcklebacks is that it may shed.
light on much of the 1nnate conflicts and drlves in
man.
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‘Let us begin with the stimulus that causes one
stickleback to attack another. ‘Early in our work we

" noticed that a male patrolling its territory would .

_attack a red-colored intruder much more aggressively-'

than a fish of some other color. Even a'red:mail van
passing our windows at a distance of 100 yards could
make the males in the tank charge its glass side in
that direction. To inVestigate the reacﬁions;to' -
colors: we made a number of rough models of sticklebacks

and painted some of the dummies red, some pale silver, ‘

some green. We rigged them up on thin wires and
presented them one by one to the males in the tank.

We found that the red modeIwaere;alwaYS more provoking
than the others, though even the silvery or green

intruders caused some hostility.

"'ﬁndefsﬁanding '
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. We found that the red models were always more provoklng

T oon
“

Let us begln with the stlmulus that cauges one
'stickleback to attack anothér.. Early ih our ‘work we
noticed that a male patrolling it§ territory would
attack a red-colored intruder much more aggre551velg
“than a fish of some other color., Even a red mail van
: pass1ng our windows at-a distance of 100 yards’ could -
make the males in the tank charge its glass side in
that direction. To investigate the reactlons to - R
colors ‘we made a number of rough models of sticklebacks
and palnted some of the dummies red, some pale 51lver,’
some green. We rigged them up on thin wires and . '
presented them one by one to the males in the tank. '

‘than the others, though even the silvery or green
lntruders caused some hostlllty._ T o L

Question: /-

> .

[

"What cue .causes.a male stickleback to attack?;

o )
o

)

= 4

-

AnsWer:.

I o

: The’ color red is apparently the cue that causes v
‘a male stickleback to attack. Male stlcklebacks w;ll e

show hostility to variously colored fish models., but-, . ~ <«
will generate the most hostlllty tOWardégred mcdels. ‘




shape, size, type of body movement and other stimuli,
~relating them to specific behavior in nest building,

 _food was courted as if it were a feméle.'”

AN

! .
) *
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’

.In mudh the samg‘way we tested the influence of

\ 3

courting, attack, zigzag, fanning and so on. We
discovered, for example, that a male swollen with -

-
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- In much the>sameﬂyay'We,te§ted_the'inﬁluence‘of;3~

shage;'size;'type,oﬁ~hddy moyemént ‘and other stimuli, - .

‘relating them to specific behavior in nest building, ”

courting, attack, zigzag, fanning and sb lon. - We' o

discovered, for example’ th@t;a;malg_swéILgn.with’;;"

food wa® courted as if it were a female. =~ . = -
R : ‘
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What further research has been done on the

T ~ B 3 . BN .
o . -‘. e W . o . - ) ) . " £ . PRLI -
Answer: % ., : R

. o B . v :
A number of experiments, similar 'to the ones
using colored fish models, have been donducted to - ..
‘determine what ‘cues Or_stimnli'key off certain~aspects f
of the mating cycle. For example, it was found that
male was courted as if a female. = ¢ .o

’

~a swollen
1 " . “ » Y
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As our *work proceeded, we saw that the effectlve

}Shlmull differed from one reaction to another, even
en two reactions were caused by the’same object.
. Thus a female will follow a red model wherever it

leads; she will even make frantic efforts to enter a

" non-existent nest wherever the model is poked into
the sand. Once she rs in a real ‘nest, she can be
.’1nduced to spawn merely by proddlng the base of- her
“tail with a glass rod, even after she has seen the

red fish that led her there removed. At one ‘moment {)"‘

the male must give the visual signal of red; at the
next, this stimulus ‘is- of no importance and only the
tactile sensation counts. This observation led us
to conclude that the stlckleback responds simply to.
"sign stlmull,? ice., to a few characterlstlcs of \an
object rather than to the .object as a whole. A red
fish or a red mail truck, a thrustlng snout or a :
- 'glass rod--it is ‘the s1gnal not the object, that .
* counts." A siniilar dependence on sign stimuli, which ’
indicates the .existence of special. central ‘nervous
mechanisms, ‘has been found in other species. It
.seems to be typlcal of innate behaV1or, and many .
social relationships’ in:animals apparently are based
‘on a system of 51gns.‘s : o

¢ . 49 - A\‘ ' . ',-‘-‘ ‘ o . [¥4
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As our work proceeded, we saw that the effectlve

stimuli drffered from one reaction to another,‘even

when two reactions were caused by the same object. -
Thus a female will follow a red model, wherever it '
leads; she will even make frantic efforts to enter a’

. non-existent nest wherever the model is poked into

the sand. Once she.is in a real nest, she can be

induced to spawn merely by. prodding the base of her h :f‘ ‘

_tail with a glass rod, even after she has seen the

‘red fish that led her there removed. At one moment

the male must give the visual 51gnal of red; at the.

. next, this stimulus is of no importance and’ only the

tactile sensation counts.' ‘This .observation led us
to conclude that ‘the stlckleback responds simply to s
"slgn stimuli," i.e., -to a'few characterlstlcs of an -~

ﬁ.fobject rather than to the- object as aZwhole. . A red - -
-fish or a red mail truck, a thrustlng -snout or a . S

- glass rod--it is. the signal, not the object, that

social relatioenships 1n anlmals apparently are based -

' Answer. 4 , ,', 2 C s

counts. .A similar dependence on sign. stimuli, whlch f
indicates the existence of spegial central nervous
nechanlsms, has been found in other species. It °
seems to be typical of. innate behav1or, and many | *

Q.

on a 'system of signs. ¢

Question: - : N : 53

‘:What aspects of ‘fts environment does the A
sticklebaok'respond‘to?A Give an example. T

P
> 4 .
e E

‘ Experlmentatlon has ‘shown that the stlcklepack S
responds to a few character;strcs of an .object: rather
than- an iject as a whole. ‘For example, a female will

follow a red model into:-a nest and will spawn in

“response to the bapplngjof her tail base with a glass

- rod: even- if she’ has séen ‘the red fishyremoved. )
‘;Apparently 1t is the s1gna1 .not the object, that™
~counts. . I : :




' Connection, Training Test Instructions -

. .kvr -t , . ‘ ’ - L

o ~ You have 5 minutes to answer the 15 questions on
vthe next two pages, If you encounter”a question that

you cannot answer immediately, remember to use the

- '»retrieval techniques that were discussed early in the

training program.. - That is, use the incidental and

drganizational,connections)that you have formed to

'f arrive at the answer. If this doesn't~work in a'
reasonable amount of time, go on to the other questions

@

'and_return to the troublesome one later. New and

useful connections fiay have been uncovered in answering

. . ’ -

°

the other questions. .. SN
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2)

o 5)
EE ;sticklebacks.'

).

7 10)
11)

a l%l

1)

stickleback is an

.
.

The male stlckleback entices a female to his nest
by going through, a series of .

'movements.

. .0 . e

The mating cycle of the stickleback changes
depending on water conditlons.

-

el | True B False

'We study sticklebacks in order 'to shed llght on. |

the ., v \;~ .of man.

. T true ralsel

ol

'The male stlckleback carefully chooses his mate. .

Sticklebacks w111 only respond sexuale to: ‘other

i

B True " False *%~_'

‘To enrrch’the supply of oXygen to the eggs and ,
‘help them hatch, the’ male — _ water. .

y -

.'-

~ The _ . R stlckleback guards the young

after birth.’

.

,Forba male6 red seénis to e11c1t a(n) th”“

respons€ whereas a female w111 ' SR
a red stlmulus.: s . S

Lo N .
>y .‘, . P v
[ | .

Ll .. . 4
; e .

A

A sign stimulus which 1eads the,male to prdd the
female s tall base may be the female's -

¥
—' [ "{_ . 5 .

[

fmdm

Being hardy, tameiand easy to acqulreq the

_ The. tunnel—llke structure is a stlckleback s . j("f

1deal subject for " <

‘g . . . . B . '_ LI

* The stickleback 1s an especially good subject for .-“

~ the studynof 7. ' behav1br.
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¥ 1
- \ -
~ s :
St . e
. 13) A»bhange-bf colpg.éignifies;that‘ﬁh stidkleback
: - has finished his ] e - :
14y Since the sticklebackvdépends on its spines for
i ;,protection, one must be careful when Handling it. .

- True & .False :

15) 'Oncé“thé male has courted'one female'and'fertiliZéd'_ -
her egga, his mating impulse subsides.: '
L . . B - et . v N . . . »
h . Trye ' False : - .
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CONCENI'RATION TRAINING MATERIALS
(FOR USE UNDER AUDIO DISTRACI‘ION CONDITIONS)

L Please 1nsert blank pages at approprlate e -
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Concentration Training Instructions

', < In the prev1ous sess1ons, ‘you have learned a connectlon

technlque which w1li substantlally help you to understand and o

'remember.what you have read. You may have notlced that when

you are u81ng th1s technlque, you are better able to concen-

trate.' Why is th1s°v Welfﬁ concentratlon requlres focuslng

¢

.your attentlon.on some part1cular thing whlle blocklng out

'everythlng else that ;is happenlng around you. = This is exactly

*

what the connectlon technlque forces you to do. ' By actlvely

N g -

applylng the technlque, you are forced to focus your. attentlon.

©

on what you are readlng. ,The more actlvely 1nvolved you are-in

T

'applylng the technlque, the less you attend to. dlstractlons.

Developlng the ablllty to tune out dlstractlons 1s an

o

extremely 1mportant part.of 1mprov1ng the efflclency and ;' -

':effectlveness of your studylng. To help you develop th1s

g ablllty eVen further, we are gOlng to ask you to read some

'hearlng some - d1stract1ng tapes. '4;@'

o’
‘s

The f1rst tape is a recordlng of/a 1 cture» the second' ’

=3

is a- recordlng of a play, and the th1rd is a recordlng of a

/

‘somewhat blzarre play contalnlng some rather w1erd sounds.

‘Ihe volume of each of these three recordlngs w1ll be 1ncreased

-,

as we go- along. o U Ll
Now, whlle hearlng each of these/dlstractrng tapes

&

¥

you w1ll be read1ng a passage 51mllar to th se you - hav ~Jjust :
/‘ . 185 - o ' |
‘»' | / ) / . ’. / « ot .
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. completed.

'the blanks prov1ded, 1f your ratlng is 6 or less you are to

_form an unusual "short hand" connectlon (you may wrlte yo)r

-~

cox{nec tl on

4

in the marglns of the-readlng materlal) If 1n

L]

doubt, 1t is better to do more connections than you think are

o

. hecessary. -You -will be glven l2 mlnutes to read each of the

~ three passages.- If you flnlsh early do not" go on to. thernext

paSsage. However, you may go back and review if .you llke.“

' f.One good way of rev1eW1ng is to go over each of the connec— o

_tlons you have formed After we have completed all three

-&passages you w1ll be tested over the/materlal
"‘Ij ,
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Again, you'are.to"make your‘understanding ratings in’
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In 1ts frantic attempts to prov1de 1tself food shelter,
- and other comforts, the human species is ravaging the earth's
. thin skin of life. ILumbering has nearly shaved the continents
of their forest mantles. North America, Russia, and a few small
nations Stlll retain forest reserves, but demand for pulp,
bulldlng mater1als, and wood annually shrinks the planet's
'rema1n1ng acreage of trees. [Reforestation.in the United States
is not keeping up with deforestation. 'If forests were only
, Vertlcal columns of wood, the problems would not be so great
. but they are much more. Forests harbor most of the planet's
species of an1mals and plants; they protect and produce top-
SQll and they conserve water by preventing rap1d runoff. ]
Man, in his frenzy 'of breed1ng and feeding, is' destroying his =~ = N
life-support systems. ‘Deforestation has lowered water . tables
throughout the world and may he the reason for the drying out _
of many parts .of the troplcs. . Y .

o -

Understandlng I O SR ;;/
- .7 - s 4 -
. Ratlonal land—use programs rarely are 1nst1gated Instead,
the best is made of a worsening- situation. - Industry has
exploited rapid/runoff from deforested; eroding lands with.
hydroelectric dams. - JFarmers have learned to exploit the sllt—
laden flood waters from deforested lands .hundreds and even
" thousands of miles away. Often ,both groups vehemently resist
. réforestation because it would jeopardlze -their supply of ,
runoff waters for turbines and irrigation. In the meantt; e, 7
Y

s

topsoil is lost at a1arm1ng rates. Thousands of  yeakFs m

be needed to atcumulate an inch of. tops01l Due to poor
agrlcultural practices, tH® loss in some places today gan be
measured in inches per year. ‘About 1 percent per -year disappears
“from best farmland : '"/P e o

LI ) S
- .

Understandlng

Complex ecosystems such as forests and savannas are homeo— :
static systems. +¢ A change in the numbers of a few species or'a .
gradual shift in cllmatg can be compensated. These ecosystems *
can survive for eons.. 'Man destroys these ecosystems with their )
- shock-absorbing feedback properties. In their placé he puts a. o
- single-species. ecosystem—-a crop. The crop needs constant .
protectlon and care. It has none of the homeostasis of a, S

natural ecosystem. It-can be devoured by an invasion of s
'single insect species. Winds can knock down the feebly oted
; qulckly grown plants. . rr;gatlon may be needed to suppiement o
: prec1p1tatlon. Early rains may wash away the. seedllngs. Late Loe
rains may cause the plants to. rozé If the crop is successfully _
harvested and stored ‘ups to’ one-third or £ven .one-half will be

@

consumed by insects and rodents.. And, flnally, nutrients removed.
from the soil by harvesting must be replen1shed No wonder.

‘an Iowa fatrmer expends more caloried in petroleum fuel than he -
‘pProduces iﬁ grain. Only ‘a rich nation can afford a gasoline-
based agrlculture.- : ’ - K /?' ' «
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But these are only the direct effects. The indirect
effects of pesticides are more in the public consc¢iousness.
One group of pesticides, the chlorinated hydrocarbons S
(in¢luding DDT,, DDD, dieldren,” and lindane), is highly resistant
to oxidation and” enzymatic attack. This resistance, plus ;
relative insolubility in Water,-résults in the‘éccupulation of
these substances in the tissues of exposed.organisms. With
some important exceptions, including insect strains with

‘evolved resistance, organisms cannot dispose of chlorinated

‘hydrocarbons as .they do natural wastes and toxins. Predators

and filter feeders at the top of food chains—naturally
accumulate the most. Many predatorv and oceanic bird
populations now atre on _the verge of extinction. It is still "
too early to predict what effects will result from the high
pesticide levels in whales, porpoises, sea birds, fisHes,
crabs, shellfishes, and men. Further, no gne knows what will,
be the effect of eliminating top predators, from the ocean.

' In’'1971 the United States government, despite lip service to

/ﬁ , Agricultufal'coliapse'and widéspreéd<faﬁine immeéiatély

‘by the use of DDT in antimosquito com

environmental quality &nd research, is planning to pump more
into research on diseases primarily affecting the aged
(cancer and heart disease), while insignificant funds are

‘available to assess to ecological deterioration.

/

would'follow a sudden turmination of pesticide use. Insect— /~“‘>
borne diseases also would increase significantly. According '

to statistics of the World Health Organization, about:.10

aigns. . To escape from .,

‘million people «have been saved from.fgtal effects: of malaria

“the horns pf this ecological dilemma

 the support of an alert public.

ill require time,
intelligerce, and--above all--research. The 1atter,requires

o

R
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~. Gulls live in flocks. They'foragé(together;the'yeap.
around and nest together .in the breeding season. : No ex-
ternal force ox agency compels them to; this behavior; they
assemble and stay together in flocks because'they respond
to one another. K Their gregarious and/often co-operative .
‘behavior is effected through communiqétion. Each individual-
exhibits a considerable repertory of distinct calls, pos-
tures, movements .apd displays of color that elicit appropri-
~ate responses from othe%wmembérs of its species. Some gulls
have~a“special food"call that attracts their féllow qulls,
and most have an alarm call that alerts the others. On the
breeding grourids the male gull scares other males from its.

territory by certain calls and postures. Sex: partners stimu-_

late each- other by a ritual ofi displays that leads to pre-
cisely timed .and oriented co-operation in mating. Parent
gulls attract their chicks by uttering the "mew call" or
"crodning call" and lowering the beak. The chick pecks at
~ the tip of the beak, and this stimulates the parent to

‘regurgitate the food it has brought to the nest.. S
. ': - . . . . o ’ Ya - . H
- Understanding . B . s

.Even a nodding acquainxanCe_withvgulls‘suggesfs,that ,
. their signaling behavior is just as typical of the family ..

~ as their coloring and other physical conformation. Under
the same circumstances the members of a given species.
invariably strike' the sSame- posture dr act- out. the same
ritual. Such observations suggest,that-signaling,bghaVior. 
must be largely unlearned. Investigators have found, in
fact, that it is highly "environment-resistant." When a
young bird is raised,away from its parents or with foster

parents, it does not develop a-different.pattern of signal- N

- ing behavior but displays the repertory peculiar to its
species. Moreover, gulls "undérstand" the meaning of vari-

- ous signals, apparently without the necessity of learning.
The fact that many signaling movements of animals are as .

. typical of the species as are anatomical.structures ahd °
‘physiological mechanisms has been. repeatedly stressed Qy

Konrad Z. Lorenz. - - . o . v e A

. / 7 R i . /
years ago to study the signaling behavior of gulls, we were\\\
- interested primarily in@findiﬁg out how the,sxstém/works[
We were concerned with,such questions as: What is/the exact .
function of each display? What makes a.gull give- a particu-
lar signai? But it was not long before another question
- claimed our interest.- The members of our group had been
- working ‘at many sites around the world and observing the
habits}ﬁ 15 or more §pecies of gull. . We had found that the

-

fgigﬁal'n systems of these species are very similar;’ this oy
‘/strengthened the conclusion, ¢drawn from structural similarity,:

e

89

,When‘our_group at the University: of oxford ;;EEnﬂégﬁe ) \\_///
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" that gulls must have evolved from a common ancestral species.
But we also found that the. signaling repertor1es of the
various species. différ from one another in significant ways.

";dl

A
\

Since the differences among these closely related birds are
‘not inddéced by the environment, but -are truly innate, it

"was clear that the present differences among the species

must have arisen through evolutionary divergence. We deaided
“that a'comparative study of the signaling of the gulls m1ght :
y1eld fresh 1nslght into the evolutlon of their behavior. ‘

o

Understandlng .

' Much as the anatomist makes comparatlve studies -of strqu

"*tures in order to discover the origins‘ and relationships' of

pecies, we have'been conducting a comparative study of- the
f§ignaling systems of gulls. These systems provide excellent
.ipstances for the study of behavior; precisely because of

- >the function they serve, the signals are distinct and plain

enjough to be recognized even by an attentive human being.
In our program the comparative method is applied in combina-

‘_t1 n with’ our. earller methods of study.; We cont1nue to inves- .~\\%

5 been fac111tated by recent 1mprovements in technlque.'
continue also .to be concerned with the fuanction of the.
iplays, for this bears upon - thelr survival value and so-
alliows us to trace the selectlon preéssures which must have
‘beep at:. work molding them. .. Thus .the comparatlve study of the
differences among species and the comparison of the present N

7

. dis blays and  their apparent or1g1ns make it possible to approach

a déscrlptlon of /the evolutlonary changes that must have
occurred as ‘the ancestral gull family Spllt up into the A
present. 35 or sq- spec1es of dlfferént appearances, hablts and

-;dlstrlbutlon.

A S N o
Understandlng o N 'K/: o

, : Slnce there is no fOSSll behav1or to cert1fy our conclu—
sions,/ our .method of study might better-be compared to that
by ‘which modern linguistics, through compar%tlve study of
languages;, has worked out the family tree of the Indo—Europeanv.
'languages, and has. even reconstructed parts of the original
Indo-European language. The findings of such a study must .

- always be regarded -as probabilistic. - On the other ‘hand, the .

data of our.investigation are. suff1c1ently clear=cut. The v
postures. and displays of each species are distinct and constant
enough "to make them useful in. d1st1ngu1sh1ng and 1dent1fy1ng
the spec1es. T : : . o

B
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. term for this is "redirected attack," and it may ‘be c

'a/chalr when angered. . More puzzllng is the sjm

w

\ 'Eight postures and movements occur in nearly all spec1es
of gull in more or less modified form.  When they are employed .
for ‘taxonomic purposes, they greatly. 1ncrease.the number of
aharacteristics by which gulls may be-classified.. The simi-
larities and differences among  the displays of ‘the major u
sub-groups correspond roughly to the class1f1catlons of the

- taxonomist, although studies of some of the less well-known o

species might force revision of their status. All of the

“"large gulls,"” among which the most familiar is the herring :
gull have quite,similar signaling systems. The’ "hooded gulls" .
"are rather different from these, yet they are close in their
habits to one another. Species that have been placed in .
separate-genera, such as the kittiwake and the ivory- gull,
‘have correspondlngly distinct d1splays.1 - \

<

Understandlng - S I

It seems clear that the s1gna11ng movements orlglnated
.in more elementary behavior patterns, such as attacklng,_
.escaping, mating and nést-building. The postures and. the
actions themselves suggest where they came from. "Grass .
pulllng is a good example. 1In contests over territorial
boundaries herring gulls and other large gulls often peck
Vlolently at- the ground, uproot plants and toss them sideways ,
with a flick of the head. The pecks "are indistinguishable K
from thosé aimed at rivals in actual attacks, and the pulling
movements, are identical with those seen when a gull seizes an
-opponent 's W1ng, bill or tail. But thé strange thing is ‘that
this activity is directed at the.ground, not at' the intruder —*
for whose benefit the signal is’ d1splayed. The technlcal//l e

“to, the human tendency. to ‘bang a table with the fist~“or kick. K
‘ways flick o
de familiar to
H_more complete cycles of

5 as well) perform this ~
terial into the nest. Apparently

the sideways flick is .stimulated by the "nest material" “that:

the bird flnds”'-~ €s bill following its attack on thHe ground.
Grass pulling may therefore be described as a redirected

of the head that terminates t ig actlon.;, £
anyone who has observed gull througﬂ/
.behavior; all gulls f{and other ;
movement when they build m

attack followed by/a d1sp1aced nest bu11d1ng moyement. T /

» o /
N Understandlng S e '/

 ——— e




L . e : o :
. Men have occup1ed th Great Plains of ‘the West for a. .
good ten thousand years;;%imore. They came in, apparently, -

when the last ice sheet £in its northward retreat, and
° their archaeologlcal culture seems to have been fairly. stable
:71me. But the horse-riding, buffalo—

Before ie comlng of Columbus ‘the Indlans of the’ PlalngF
‘were largely’ riverbound and not overly inclined to vengure ) S
_afar 1nto/the vast, poorly watered stretches of open grass—~_‘

/ The coming of the European altered the situation w1th e

astic effect. The. Spanlard to the south introduced the /

‘horse and thereby provided the means for extensive penetra—

tion of the Plains by hative populatlons =~foy which the thick

herds of buffalo and fleet antelope, were an enticing#lure.

On the eastern frontier the Frepch and British were working

.. to cause a far-reaching dlsplacement of the Woodland tribes.

 White settlements forced some tribes to move westward at -an ’i'h
early date. And.out beyond the frontier, other dlsplacements
were accelerated ahead ,0of the line of- ettlement by the
'1mper1allst1c'r1va1ry of the fur- t; dés

Understandlng 'ﬁ;_; ;v o

The fur . tradlng trlbes sought ‘ever to enLarge the1r : e
' ‘trapping and hunting domains at the expense of some of their’ --
neighbors. The. British companies. encouraged their tribes = . .- -
to drive{off the French-allied tribes, and they gave them - '
guns wherewith to do it. The French responded in kind, and
the tribes of either party used their new weapons to dr1ve
the unarmed tr1bes on the western frontier before them.
Thus with pressure behind them and an attractive lure before
"them, a number of the tribes of ‘the M} 551551pp1 Valley sought
o sanctuary and prosperity in the relat®ely unpopulated lands
of the West. The Cheyennes were among ‘them. . . .

~

" Prior t .1600 the Che§ennes were a s1mple foOd-gathering-

people who lived in the lake country near the headwaters of

- the Mlss1s51ppi. Shortly after the opening of the century
“they began moving westward until they came to the Missouri
River in the Dakotas, Here they settled into earth-lodge

. village$ and took to tilling corn in the manner they learned
from.the Arikara trJ.be.l Toward the end of the eighteenth
century they were moving. on agaln, this time out lnto the
'Plalns to become a nomadlc horse tribe. o

Understandlng . T /V' S . ..-.'
| R -7 I S
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‘ The Comanches, ‘on the other hand ‘appear in the six- -
‘teenth century to have occupied the-country that lay around
. the” headwaters: of the Yellowstone and Missouri Rivers.

They were an’ eastern branch of the far-flung Shoshonean. group
-of tr'ibes and at that time it ‘is unlikely :that they would
have been distinguishable from other eastern Shoshoneans.
But in the: elghteenth century the Comanches moved own into.
the. southern Plains, while the Shoshones were/drfggn back
ovet the Rocky ‘Mountain$ by invaders from the/east. - The -

- Comanches became a discrete entity and one of the f1rst, if-
not the f1rst, of- the Plains tribes to acguire horses."

The Klowas came 1nto thé\Plalns from the_ north at a falrly
late date. 'Thus each of- the. thl‘b tribes came originally Sfrom
areas peripheral to- the. Plalns.arEach carried a different '

‘ -language . and cultural tradition into the new ‘homeland, Yet

" the ferment of 11fe ,on the Plains was such, and the interaction
. of the tribes so great tHat in the details of subsistence

.and in the general features of clothlng, housing;, war,‘and
rellglon they, like all the’ nomad1c Plains trlbes, deveioped
broadly 51m11ar ways ‘of llfe : . . L . Lo

The Comanche cultural background was the most- meager

"of the Great Basin. . In the tradition of- these tribes there
Ly
was no great social organization.: People moved. and- 11ved in
c small isolated family- bands, Each-was autonomous ‘and @conomi-
_cally self-sufficient on a low subsistence ‘level. Rellglon
was vaguely defined and.almost wholly devoid. of cerémonial . ,
‘ structure. Arts were th;n, and life offered little of,richer

Shoshoneans had no mllltary organlzatlon and were whelly - - -
lacklng in fighting . prowess. S A
Understandlng s ' . vvﬂ-"'“ " e

~

},/ BRI In the . P1a1ns the Cqmanches hever wholly shed thlS )
' her1tage, but . in the new settlng ‘they wrought some mlghty .

changes in th&ir way of life. With adégﬁate food réesources ™
,and the horsg’they were able to prosper in numbers and ,so
to- enlarge e size of their’ ‘bands. Yet they never forsook -t
band autonomy for tribal government. Religion remained to
the very énd almost. wholly an, individual -enterprise with few
‘group r1tua1s and no trlh‘l ceremon1a1s

N

. ‘;‘. ﬂ

.of the three! It was that of the so-called "Digger- Indians"

satisfactions. War was 'a .thing to be av01ded . for. the BaS1n@\f

.\'




L o R L
' - It was in warring and raiding that the great transfor-
‘mation took place. Out. of apparent weakness emerged the-
' wildest marauding brigandage. The Comanches whipped and _
drove.the Apaches' frem the southern Plains. They stalemated
 the Spanish. They decimated the -pueblo of Pecos. . They ranged
_ far below the Rio Grande on slave- and booty-taking raids -
-into 01d Mexico. They blocked the westward expansion of ‘
the. Texas frontjer for several decades. They became "The -
Spartans of- the ?iairies.“ ‘They were pvough, teugh, aggres-
sive and militant individualists. .They, gave. trouble to all .
their enemies and to themselves; - And in their.way, out of -
' tHe nothingness of Shoshone legal backgrounds-they~shaped
~_.a crude but-effective system of law to cope with the clashes
., . of individual ‘with individual within their ranks. -

1

- N . R e

';UndeEEtanding' ‘_ «f-" e

T

, . iso militaristic. They, too, fought
for booty and pleasure;/the war gult was wholly theirs. - They
also acquirxed ‘the horsé and prospered on the buffalo. But =
somewhere in their bafkground, deep in their Algonkian heri- -
‘tage, was a tradition that gave -them a:. sense of form, a feel
for structured order, a maturity of emotion and action. They
1lived without the Comanche's frenetic gtridency and assertive-
. ness. -l R L - . '
% . / B . K

'The/éheyennes.possesSeggﬁ ritualized tribal government.
Theyvh;é a.well-developed sy&tem 'of military -societies.. In
the Sun Dédnce, Animal DAance,’ and Sacred Arrow Renewal cere-

L. mon}és they pbssessed tribal rituals that served to express
th

'The,Cheyennes were'

ir consciousness of being as one people.. In the performance
‘these great.peremonies they also enjoyed a common emotional
perience that built a bond. of common tribal loyalty. - The - -
heyennes were socialized -in a way that the Comanches never
approached. The Cheyenne law system wasg sedate and effective,
calm and mature, when measured against the adolescence of -
. Comanche behavior. - Above all, in legal action the Cheyennes

- 5;evealed a feeling for %he.social’purposes of law. '

Undérstanding»' L R :
. ..«‘ . ' :
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Cohceﬁtratioh'Test'Instructions

B . e a
. . . l - .

v A . S v
. You now have 15 minutes to . answer the_three_set§

. . v LR ‘S L.

of lShquestions contained oﬁ the next fem'pages. ’Whén

you finish with one set of questlons, 1mmed1ately go on

@,

to the next.' Remember, use the Retrleval Tralnlng Technlques’

Y

) on questlons that you can t a swer 1mmed1ately. That 1sf

use the 1nc1dental and organ1 atlonal cues proéuced by ‘ t

-

T the cbnnectlons you have forme, to_dredge,upvthe answers;” -

Remember, it is often better t " come back~to diffiCult S

questlons~because neW'and usefu» connectlons may be dls~

covered whlle answerlng other q estlons.v




: cf~=Valuab1e functlons.v-Llst two,
. 2)‘

. ]

) o hd
n . : I

. .
N * w4

'3) The homeostasis of a crop offers compensatlon for thej
depletlon of’ Euch natural ecosystems as forests and
savannas. , - e ~:

' - o True _ False

v kN
. .
(=S

(
4) Modern agrlcuiture is'tota;ly'dependent.on artificial
< [ S, e . 4 = R

@ 4

. @’ R : ! N : v
* . .’ . 1" . = . N
N B . I //' N - T .

» t\.ll

51 The bulldlng of’ hydroelectrlc daisseems to be a
) ratlonal dourse of actlon to deal Wlth deforestatlon.“ ‘
PN : o True_____False -

/

/ . e i R . . °, 2

‘Two:g oupsywhlch have re51sted reforestatlon are
A : o and ‘-' . : ’ \.( e

/ .
, .

/ ‘ L . . i ;",

Thousands of years may be needed to accumulate an
rnch of tops01l._ . .
VA o -t True_;___False____

AR : o

J “ o
o : l A : -
8)/ Topsoil dlsappears at a rate of  percent per
/ year from the best,farmland.: ' ' i

Comgared'to forests, crops are extremely fraglle.wv
o - : ‘True False,’

’

o . BT . .

(. L. ‘ : o o
Pesticides must be used s1nce natural pest.control
cagﬁno 1onger assert 1tself, o

D

True False




b
i

11)

e .

‘It becomes necessary .o 1ncrease the dose and R

. frequency of pestfclde-spraylng ‘because the

©12)

13)

L]

J¥a)

« . v

PUEEN

v : N ;nsects survxve
earller-spraylng.' ST, e
Currently, many people are concerned about the CY
high' levels of - _‘accumulating in
whales, birds and men. B S T

The only solutlon to. t e problems assoc1ated with
‘pesticide use is ‘the i edldteﬁand ‘total cessatlon
of all pesticide use. . TR
e . . True_ _ False
In 1971, the’U'S.;spent'huge amounts of funds to
.assess ecolcglqal deterloratlon.' -

.. . True . False

v

-

151 Lumberlng may have caused the drylng out of many

parts of the troplcs.
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. l): Even a noddlng acqualntance with: gulls suggests that .
. -their - . behavior.is just as typlcal of
'tthe famlly as their colorlng., . e '

)

o , :
The author suggests there are four classes of s1gnals used ,

by gulls.- ‘Oone of these cons1sts of’ "calls." Name two others._

2)_ . - - LIS SR

(3) S . ~g-_'_. o ee .' A o e

| , - . - . . g

4) A young gull ralsed by parents from a different spec1es .

e will make signals that are, id nt1cal to those of his
" ... foster parents. o % : - 4

True False .

, . . (N - '

-5),'The gull learns to~understand the s1gnals of the other
members of hls flock , . :
) ., R : True L False

. v’Gj‘vnlfferences in 51gna11ng behav1or between spec1es of gulls
.- = “must have been caused by, . L o : . \'c

.

7)Y The 1nyest1gators werg.not only tnterested in the
. similarities and differences of the signal systems of.
the 35 species of gulls, but als? in the evolutlonary
hlstory. Thus, the ’ _ ", method is being
used in these studies. . IR S .

‘; »

'8)5 vor a human, the signals of the Julls,are:extremely.
dlfflcult to- identify. - SR ' : .

ot \ : <« . True -'.}ﬁl False ~> ™ i
. ] T T , —TK- <
- 9). '"Large gulls" and "herr1ng gulls" -have qulte dlfferent
. signal systems.: _ : : ,\' °
- True_;__;;;__Ealse .

. 10) "Grass pulllng has been labeled as a " R
: attack." . : : 7 » =

L ”"%}) The author descrlbed several s1gnals dlsplayed by gulls.
b . How does a chick: s1gnal that he 1s hungry°

\ P . »

. \ > . - Y '-..-
.12) The parent gull has already brought food to tHe nest by

the tlme the. ch1ck s1gnals that he is hungry . o e
a ‘True__ . i False :

- -
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. |

 The: 1nvest1gators found it dlffldult to dlstlngulsh

the kittiwake and the "hooded gulls“ en the ba51s of
- 51gnal display. ; .
» . S True : False

The behavior of gulls is characterlzed by cooperation.
List one act1v1ty in Wthh gulls cooperate.. » .

- . -

Slgnallng movements seem to ﬁave orlglnated in more
‘ S ' behavior patterns “such as attacklng,
;escaplng, matlng and _nest bulldlng SR
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1) Plalns Indlans ‘have always been dependent upon the

huntlng of buffalo for survival. _ e

True ' ,False S

2) The 1ntroductlbn of the l. = . bybthe

Spaniards enabled the natives to penetrate the :
Plalns more: exten51vely o . :

+3) The . °~ . ., was one of the first trlbes of
' the Plalns to acquire- horses,

v

T 4). Due to 1n1t1a1 language and cultural dlfferences, the '

o . @ribes which made up the nomadic Plains tribes
developed styles of lives greatly dlfferent from one
another. e : . .

: ' B True False . - e
© .50 The _ . " tribe was characterlzed by a 1ack

of soc1a1 organlzatlon.

¢

g GI_FIh contrast; the 0+ - formed' a ritua;iéedd f

“tribal government._ -

~7) Once in the Plalns, the Comanches 1ncreaSed the tribal

organlzatlons and ceremonies. : e
s ) True False-

.

8) Dlsplacements of tribes occurred due to whlte settlew
' rents and the 1mper1allst1c rlvalry of the

Y

-

¢) The: : o of the Cheyennes helped unr§3fthe

oeople of the trlbe.

i¢) . rne Comanches developed a crude systen of

after the transformation from—av01d1ng war to becomlng

%ffectlve warriors. -
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~Both the Brltlsh and the French encouraged cooperatlon ¢

fur tradeu . .Pb; S : o

The.Cheyennes “prioxr to 1600 were foodvgatherlng

people. .They later began to till corn; toward the‘
end of .the Bth century, they became a -~ o
' - \\/trlbe.- o :
1 . P
i . T _f.“;__ . L : o . e
After the comlng of the . the trlbes of N

. ’\
The 1mmature and seemlngly irratio 1 legal system .

‘of the Comanches contrasted w1th th calm -and mature
’,system of the ' RS

Even before the arrlval of Columbus, the Plains

Indlans explored vast stretches of grass lands, afoot.
: : True False ° :

l.“v

»

among the tribes so as tad ensure peace and 1nc eased

oo ,True False S

-

the Mississippi Valley sought sanctuary and wealth
in the western territories.- .

-
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— Dhe.farmer is never more than a stride ahead of calamity;
neither~is.flie world. The loss af a single summer's crop .in-the |
. northern hemisphere would exhaust humanity's slim margin of
" survival. Only North America -has enough’ food stored to-with- -

" stand Bich a disaster: This possibility is not as remote as
;i%:EBQnds;x‘Inj1815 the voltano Tombura ‘on Sumbawaithrew 150
‘cubic kilometers of.ash into the atmosphere.’ Thggglwas no
summer in.much of the northern hemisphere, the follgowing year-

-

- T 7 Attempts to féed' today's population and the 72°million
mouths added annyally result in thé addition of more tiers -
to the sShaky- tower of the,simplified ecosystem. Modern =
agriculture noﬁ;is'tqtallfﬁdependent on -artificial -agditives -
- pestic¢ides and inorganic fertilizers. 'Im turn, these create
aother stresses. SR P 4 .
. [ o i . L ’ . .

P

pe)
A

R o . .

e .,Zgﬁdergtandlng - e L

e EL

o
Y
-

. o : : v
—— Pesticides are powerful agents of natural selection. When
‘they are applied, the/most susceptibile insects die, :Yeaving the
ieast:. susceptible to reproduce.: Because selection’ promotes the
 evolution of resistance in pesticide targets, it becomes -
' 'negessary to increase the dose gnd frequency of spraying, thus
.intensifying the selection on-the target organisms and -increasing
environmental contamination.. Resistance to the three major .
groups ,0f insecticides -(chlorinated hydrocarbons, organic
phosphates, and carbamates) now is so widespread that crops of
many kinds are on.the verge of collapse, In.somé areas,. -
 withdrawal of pesticides is the best solution. Natural pest
- control can reasSert itself--as happened, for example, in the
- . cocoa ctrop .in the state. of Sabah, Malaysia (Conway, 1969).: . .
©. . .sprayings werefnot| preventing the defoliation and. death of . ... ..

‘-many'tgees;“ Becaue the worst insect outbreaks began after the -~ |
introduction of a heavy spraying program, it was decided to
stop, application -of pest species. . - = ‘

Y 4

LI

o Unfortunately,Vsuch,expefiments are uncom?on,Aand farmers

everywhere are increasingly becoming slaves of pesticides. The
evolution of resistance by pests necessitates heavier and ~ & .
he&¥ier sprayings. Frequent substitutions of new, more deadly . -
-pesticides also are encouraged. It is a vicious cycle--a : | -
- eycle promoted by the ecologically disastrous recommendations

- of the pesticide industry. o e e

. Upderstanding
: SRR




N B

" _‘Danseteau, D.F., Long, G. Lot McDonald, B. A. & Actkinson, T. R.,- *
- Learning stragegy inventory development and assessment. AFHRL— e

‘15-~ REFERENCES ‘

Dansereau, D. F., Actkinson, T.R., Long, G L., & McDonald B. J

. Learning strategies.A A teview and synthesis of the current
literature.: AFHRL-TRr74-70, AD-A007 722." Lowry.AFB, Colo.::

. Technical Training Division, Air Force Human Resources Lab-
oratory, December 1974. '

Dansereau, D. F., McDonald B,A., Long, G. L., Actkinson, T.R., :
Ellis, A. M., Collins, K., Williams, S., & Evans, S.H. Effective
. learning stragggy training programs Development and assessment.

AFHRL~TR-75+41." Lowry AFB, Colo.: Technical Training Division e

Air Force Human Resources Laboratory, 1975 in press.;

TR-75-40.._Lowry .AFB, Colo.: Technical Training Division, Air' L
Force Human Resources: Laboratory, 1975, in press. . '
~Dansereau, D .F., Long, GsL., MbDonald B.A., Actkinson, T R ,
S, Collins, K. W., Evans, S.H., Ellis, A. M., & Williams,rS. -
' Learning strategy training program: Pharaphrasing: strate egy
. for e ffectivé learning. AFHRL-TR-75-46. Lowry AFB; :Colo.:"
- Technical Training Division,. Air Force Human Resources Lab- .
bratorx, 1975 in press.~ - -

e

”'Dansereau, D.F., Long, G. L., McDonald B. A., Actkinso
~ ‘Collins, K.W., Evans, S.H., Ellis AM., & William‘_‘ .
'Learning strategy traininggprog?*f. Visual imagery: for .
- effective learning. AFHRL-TR-75~47: Lowry. AFB, Coloi: - ~
Technical Training. Division, Air Force Human Resources Lab-
oratory, ‘1975, in press. S ,

e

Robinson, F. P Effective study. Neﬁ Yorkk
1946, 29. , o

o




